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15  Sew  Bridge-street ,  e.c. 

1903     fCross,  Howard  Turner, 

Marine  and  General  Mutual 
Life  Assurance  Soc,  14  Leaden- 
hall-street,  E.G. 

89     tCross,  Robert, 

Atlas  Assurance  Company,  92 
Cheapside,  e.g. 

04  tCurjel,  Harald  Worthington,  M.A., 
Royal  Insurance  Co.,  Liverpool. 

^^|r      Davies,  Griffith, 

iirter.       11  Freeland-road,  Ealing,  w. 

98     fDawson,  Charles  Pearl, 

Alliance  Assurance  Co.,  Ltd. 
(Imperial  Life  Assurance  Fund), 
47  Chancery-lane,  w.c. 

04     tDawson,  Miles  Menander,  F.A.S., 
11  Broadway,  New  York,  U.S.A. 

85     tDay,  Stanley, 

Marine  and  General  Mutual  Life 
Assurance  Society,  14  Leaden- 
haU— street,  e.c. 


Date  of 
becoming 
a  Fellow. 

1897     tDay,  William  Reginald, 

Standard  Life  Association ,  Ltd ., 

28     Elizalefh  -  street,     Sydney, 

Australia. 

fDeuham,  Walter,  F.F.A., 

City  of  Gla.'igow  Life  Assurance 
Co.,  30  Senfeld-street,  Glasgow. 

Deuchar,  John  Jas.  Walker,  F.F.A., 
Norwich  Union  Life  Insurance 
Society,  Norwich. 

Dewey,  Thomas  Charles, 
Prudential  Assurance  Company, 
Holhorn-hars,  E.C 

fDickinson,   Arthur    Lowes,  M.A., 
F.C.A., 
54    William-street,   New    York, 
U.S.A. 

fDiver,  Oswald  Francis,  M.A. 
(TrTOB,  Part  I), 
Clerical,  Medical  J^'  General  Life 
Assur. Soc. ,1b  St.James's-sq.,s.'^. 

Douglas,  Gordon,  F.F.A., 
Life    Association    of    Scotland, 
82  Princes-street,  Edinburgh. 

fDunn,  Spencer  Graeme, 
Liverpool   cf"   London   4"    Globe 
Insur.  Co.,  1  Dale-st.,  Liverpool. 

Eccles,  Yvon  Richard, 
Scottish  Amicable  Life  Assurance 
Society,  1  Thread  neediest.,  e.g. 

tElder,  Kenneth  William, 

Atlas   Assurance    Company,    92 
Cheapside,  E.G. 

fElderton,  William  Palin 
(TcTOE,  Part  II), 
Guardian  Assurance    Company, 
11  Lombard-street,  E.C. 

tEUiott,  Charles  Alfred, 
Australian     Mutual     Provident 
Society,  Sydney,  Australia. 

+  Faulks,  Joseph  Ernest,  B.A.,F.S.S., 
Law  Life  Assurance  Society, 
187  Fleet-street,  e.g. 

IFellows,  Rowland  Hill,  F.S.S., 
Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  e.g. 

Fisher,  Richard  Charles, 
2  Walsingham-rd .,  Hove,  Sussex. 

1892     tFoot,  Herbert,  B.A., 

Northern    Assurance     Company, 
1  Moo rgate-sf reel,  E.G. 
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1903 


1883 


1882 


1886 


1904 


1887 


1901 


1872 


1897 


1901 


1898 


1889 


1897 


Under 

the 
Charter. 


FELLOWS. 


Those  morleil  f  are  Fellows  by  Examination. 


Pate  of 
liecomiDg 
a  Fellow. 

1884 


Franklaiul,      Freilerick     William, 

F.A.S.,  F.S.S., 
"  Okataina"  Foxfon,  Manawatu, 
New  Zealand. 

1000     fFraser,  Alexander,  Jr.,  F.F.A., 

Scottish  Life  Asstir.  Comjiany, 
19  St.  Andrew-sq.,  Edinburgh. 

1897     tl''raser,  Duncan  Cmniuing,  M.A., 
lioi/al  Insurance  Co.,  Liverpool. 

1895     tFulford,  Frederick  Wesley, 

Prudential  Assurance  Company, 
Holhorn-lars,  E.G. 

190-i    fGaler,  Frederic  Bertram,  B.A., 

Rock  Life  Assurance  Company, 
15  Ketv  Bridge-street,  e.g. 

1905     tGemmill,  William, 

Eoyal  Exchange  Assur.  Corp., 
Royal  Exchange,  E.G. 

1905     fGibson,  John  Paul  S.  R., 
46  Jesus-lane,  Cambridge 
(Reinstated). 

1902     tGillies,  George, 

Union  Assurance  Society,  81 
Cor  nil  ill,  E.G. 

1887       Gillisou,  John  Brotch,  F.F.A., 

National  Mutual  Life  Association 
of  Australasia,  5  Cheapside,  E.G. 

1878       Gordon,  Charles,  F.F.A., 

South  African  Muttial  Life 
Assurance  Society,  Cape  Toicn, 
South  Africa. 

1901  tGoi-don-Smith,  Randolph,  F.F.A., 
Scottish  Amicable  Life  Assur. 
Soc.,S5  St.  Vincent-pl.,  Glasgow. 

1882     tGraham,  James,  F.F.A., 

Australian  Widoivs'  Fund  Life 
Assurance  Society,  Collins-street- 
west,  Melbourne,  Australia. 

1904  tGrant,  Milton  Daniel,  B.A., 

Government  Insurance  Depart- 
ment, Ottawa,  Canada. 

1905  fGreen,  George,  M.A., 

Union  Assurance  Society,  81 
Cornhill,  E.G. 

1886       Gunn,  Niel  Ballingal,  P.F.A., 

Scottish  Widotcs'  Fund  and  Life 
Assurance  Society,  9  St.Andrew- 
square,  Edinburgh, 


Date  of 
l>ecoining 
a  Fellow. 

1864       Ilarben,  Sir  Henry, 

Prudential  Assurance  Company, 
Molborn-bars,  E.G. 

1880     tHardy,  George  Francis, 

7  Broad-street  House,  E.G. 

1870  tHardy,  Ralph  Price,  Hon.  F.F.A., 
61  Addison-road,  w. 

1893     tHarris,  Arnold  Stoughton,  M.A., 
Clerical,  Medical  ^  General  Life 
Assurance  Society,  36  Park-row, 
Leeds. 

1892     fHart,  James  Robert, 

Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  e.g. 

1879       Harvey,  Chas.  J., 

Colonial  Life  Insurance  Co.  of 
America,  Jersey  City,  N.J., 
U.S.A. 

1888  fHemming,  Arthur  George,  F.S.S., 
London  Assurance  Corporation, 
7  Eoyal  Exchange,  e.g. 

1896     tHenderson,  Robert,  B.A.,  F.A.S., 

Equitable  Life  Assurance  Soe.  of 
the  United  States,120  Broadway, 
Xew  York,  U.S.A. 

Heudriks,  Frederick,  F.S.S., 
7  Vicarage-gate,  Kensington,  w. 

1883       Hewat,  Archibald,  F.F.A., 

Edinburgh  Life  Assurance  Co., 
22  George-street,  Edinburgh. 

1874     IHigham,   Charles    Daniel,  F.A.S., 
(Past-President,  1900-2), 
London    Life  Association,  Ltd., 
81  King  William-street,  e.g. 

1898     tHodgson,  William  Horsford, 

Law  Life  Assurance  Society, 
187  Fleet-street,  e.g. 


Under 

tlie 
Charter. 


1899     fHolliday,  John,  M.A.,  F.S.S., 

Rua  Santa  Luzia,  37,  Caixa  de 
Correo,  403,  Rio  de  Janeiro. 

1888     tHopkins,  William  Raynes, 

London     and    Lancashire     Life 
Assur.  Co.,  66  cf*  67  Cornhill,  E.G. 

1890     tHovil,  Lewis  Frederick, 

National  Provident  Institution, 
48  Gracechurch-street ,  E.c. 


FELLOWS. 


Those  r)iarled  t  are  Fellows  by  Examination. 


Date  of 
becomins 
a  Fellow. 


1871     tHiitrbes,  William,  F.A.S. 
(Ex-Peesident), 
62  Palace-road,  Tulse-hill,  S.-w. 

1894     tHutcLeson,     William     Anderson, 
F.F.A.,  F.A.S., 

Mutual  Life  Insurance  Compant/ 

of  Xeio  Tork,  Nassau-street, New 

York,  U.S.A. 
1893     tHuttou,  William,  F.F.A., 

Scottish   Amicable   Life    Assur. 

Society,    35    St.    Vincent-place, 

Glasffotc. 

1903     -^Jarman,  William  Kees,  B.A., 
National  Debt  Office,  E.C. 

1869     tJustican,  Edwin,  F.S.S., 

Gresham  Life  Assurance  Society, 
St.  Mild  red' s-Tiouse,  Poultry,  E.c. 

1902     +Keucliinstou,  Charles  William, 

Prudential  Assurance  Company, 
Sollorn-bars,  E.C. 

1897     tKentisl),  Owen, 

Economic  Life  Assurance  Soc, 
6  New  Bridge-street,  e.c. 

1874     f  King,  George,  F.F.A.,  F.A.S.(ViCE- 
Peeside>-t  and  LECirEEE), 
15  Walbrook,  E.c. 

1887     fKyd,  Thomas,  F.F.A., 

Northern    Assurance     Company, 
1  Union-terrace,  Aberdeen. 

1882       Lancaster,  William  John,  J. P., 
South  Lynn,  Putney-hill,  S.'vr. 

1591  fLaughton.AlexanderilUlar.F.F.A., 

National  Mutual  Life  Assoc,  of 
Australasia,  Limited,  Corner  of 
Collins  and  Queen-streets,  Mel- 
bourne, Australia. 
1887  tLemon,  William  Kent,  Barrister- 
at-Law, 
1  Vanbrugh-terrace,  BlacJcheath, 

S.E. 

1896     tLevine,  Abraham,  M.A., 

Alliance   Assurance     Co.,    Ltd., 
Bartholomew-lane,  E.c. 

1896     tLewis,  Jolin  Xorman,  F.F.A., 

London  Assurance   Corporation, 
7  Eoyal  Exchange,  E.C. 

1592  fLidstone,  George  James, 

Equitable  Life  Assurance   Soc, 
Mansion-house-street,  E.c 

1901     ILittle,  James  Fulton, 

Mutual  Life  Association  of  Aus- 
tralasia,  Perth,  West  Australia. 


Date  of 

becoming 
a  Fellow. 

1899 


Low,  George  Macritchie,  F.F.A., 
Scottish   Equitable  Life  Assur, 
Society,  28    St.  Andrew-square, 
Edinburgh. 

1899     fLntt,  Harold  Edward  William, 

Northern  Assurance  Company, 
1  Moorgate-street,  E.C. 

1898  t^acanlay,  Thomas  Bassett,  F.A.S., 
Sun  Life  Assurance  Co.  of 
Canada,  Montreal,  Canada. 

1874       iTcClintock,  Emory,  F.A.S., 

Mutual  Life  Lisurance  Company 
of  New  York,  New  York, 
U.S.A. 

1894     tlMcDonrJd,  John, 

Prudential  Assurance  Company, 
Molborn-bars,  E.C. 

1883     fMcGowan,  James,  B.A., 

The  Treasury,  Cape  Town,  South 
Africa. 

1885       Mackenzie,     Alexander      George, 
F.F.A., 
47    York-terrace,  Begent's-park, 
y.vr. 

1900  fMacnaghten,Steuart  Edye,  A.C.A., 

Equity  Sf  Law  Life  Assur.  Soc, 
18  Lincoln' s-inn-fields,  W.C. 

1901  tMacphail,  Donald,  F.F.A., 

Yorkshire  Insurance  Company, 
Cape  Town,  South  Africa. 

1870     tManly,    Henry    William,    F.A.S. 
(Past  Peesidext,  1898-1900), 
Glenthorne,  157,  Highbury  New- 
park,  IT. 

1890  fMarks,  Geoffrey  (Libbabtan), 
National  Mutual  Life  Assur  .Soc, 
39  King-street,  Cheapside,  e.c 

1900     tilan-,  Vyvyan,  F.F.A., 

Edinburgh  Life  Assurance  Co., 
22  George-street,  Edinburgh. 

1902  tMay,  Basil, 

Boyal  Exchange  Assur.  Corp., 
Royal  Exchange,  E.C. 

1897     tilay,  George  Ernest, 

Prudential  Assurance  Company, 
Holborn-iars,  B.C. 

1897     fMiller,  XeriUe, 

London  Assurance  Corporation, 
7  Eoyal  Exchange,  E.C. 


FELLOWS. 


Those  ituirked  t  are  Fellows  by  Examination. 


I)ateof 
bccomiuj; 
a  Fellow. 

1905 


tMilligan,  Charles  Livingstone, 
Provident  Life  Office,  50  Megent- 
street,  W. 
1893     tMilner,  John  William, 

Xorth  British  ,.\'  Mercantile  Insur. 
Co.,  61  IViread needle-street,  E.c. 

1892     t-Milton,  Henry,  M.A., 

Z,aw  Debenture  Corporation, 
Ltd.,  41  Threadneedle-street,  E.C. 

1899  tMoir,   Henry,  F.F.A.,  F.A.S., 

Provident    Savings  Life  Assur. 
Soc,  346  Broadway,  New  York, 
U.S.A. 
1890     tMolyneux,  Arthnr  Ernest, 

Provident  Clerks'  and  General 
Mutual  Life  Assurance  Assoc, 
27  4*  29  Moor  gate-street,  E.c. 

1901     t^Ioorhouse,  Alfred, 

Friends'  Provident  Institution, 
Bradford,  Yorkshire. 

1897     floors,    Elphinstoue    MacMahon, 
M.A., 
University  of  Sydney,  Australia. 

1896     fMoran,  Joseph  Flack, 

Eeversionary  Interest  Society, 
30  Coleman-street,  E.c. 

1900  tMorgan,  15eiijaniiu  Charles,  M.A., 

Commercial  Union  Assur.  Co., 
24,25  4-26  Cornhill,  e.c. 

1895     tMnter,  Percy, 

New  Zealand  Government  Life 
Insurance  Department,  Wel- 
lington, New  Zealand. 

1888     fXash,  Willie  Oscar, 

Law  Reversionary  Interest  Soc, 
Limited,  Thanet-house,  231  & 
232  Strand  {opposite  the  Law 
Courts),  w.c. 

1883       Xeison,  Francis  G.  P.,  F.S.S., 

19  Abingdon-st.,Westminster,s.'W. 

1888     tNewman,  Philip  Lewin,  B.A., 

Yorkshire  Insurance  Co.,   York. 

1865       Xewton,  Algernon,  M.A., 

r/o  London  Jj-  Westminster  Bank, 
94  4'  96  Migh-st.,  Kensington,  W. 

1887     tXightingale,  Harry  Ethelston, 

Eoyal  Exchange  Assurance  Cor- 
poration, Poyal  Exchange,  E.C. 

1903     tXorris,  Charles  Arthur, 

National  Mutual  Life  Associa- 
tion of  Australasia,  Limited, 
Melbourne,  Australia. 


Dat«of 
becoming 
a  Fellow. 

1901 


1905 


1899 


1864 


1905 


1891 


Uuder 

the 
Charter 


1891 


1903 


1899 


1897 


1901 


1902 


1904 


1898 


1905 


1888 


fNorton,  William  Ernest, 

National  Provident  Institution, 
48  Gracechurch-street,  E.G. 

tOakley,  Henry  John  Percy, 

North  British  and  Mercantile 
Insurance  Company,  61  Thread- 
needle-street, E.C. 

tParker,  Kohert  Peter, 

Sun     Life    Assurance     Society, 
63  Threadneedle-street,  E.C. 
Pearson,  Ai'thur, 
Befch  worth-house.      The     Bank, 
Highgate,  y. 

fPennian,  William,  Jr., 

Northern  Assurance  Company, 
1  Moorgate-street,  E.C. 

fPhelps,  William  Peyton,  M.A., 
Equity  and  Law  Life  Assur.  Soc, 
18  Lincoln's-inn-felds,  W.C. 
Priestley,  John  George, 
44  St.    German' s-road.    Forest- 
hill,  S.E. 

tPulley,  William  Pritchard, 

Norwich  Union  Life  Insur.  Soc, 
71  4"  72  King  William-st.,  E.c. 

fRae,  Joseph, 
Finance  Department,  Town-hall, 
Upper-street,  v. 

fRaisin,  Arthur  Herbert, 

Pelican  and  British  Empire  Lift 
Office,  70  Lombard-street,  E.c. 

fRees,  Martin, 

Law  Reversionary  Interest  Soc, 
Limited,  Thanet-house,  231  4' 
232  Strand_  {opposite  the  Law 
Cou}-ts),  vr.c. 

fReeve,  Charles  Ernest, 

Royal  Exchange  Assurance  Cor- 
poration, Royal  Exchange,  E.c. 

tRichmond,  George  William, 

Scottish  Widows'  Fund  and  Life 
Assur.  Societj/,  28  Cornhill,  E.c. 

f  Rietschel,  Hermann  Julius, 

Sun  Life  Assurance  Society, 
63  Threadneedle-street,  E.c. 

fRohinson,  George  Frederick, 
Legal  and  General  Life  Assur. 
Society,  10  Fleet-street,  E.c. 

fRobinson,  Hugh  Thomas  Kay, 
Clergy  Mutual  Assur.  Soc,  2  4*  3 
The  Sanctuary,  s.W. 

tRusher,  Edward  Arthur,  F.S.S., 
Prudential  Assurance  Company, 
Molborn-bars,  E.c. 


FELLOWS. 


Those  marked  t  are  Fellotrs  by  Exami)iation. 


Date  of 
becoming 
a  Fellow. 

1882 


fRyan,  Gerald  Hemmington,  F.A.S., 
(Teeasueeb), 
Pelican  and  British  Umpire  Life 
Office,  70  Lombard-street,  E.c. 
1898     fSalmou,  Eicliard  George,  F.S.S., 

Sun     Life     Assurance     Society, 
63   Threadneedle-street,  E.C. 
1883       Sauuders,  Harris  Charter  Lindon, 
F.R.A.S., 
"  Marquise,"  Twickenham. 
1886     -f  Schooling,  Frederick,  F.  A.S.  (VlCE- 

PsESIDEyT), 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 
1901     tSearle,  George  Morley, 

Sun  Life  Assurance  Society, 
63  Threadneedle-street,  E.C. 

1901     fSharmau,  William  Charles, 

Prudential  Assurance  Company, 
Holborn-bars,  E.c. 

1905     fSherrifE,  Francis  Henry, 

Provident  Clerks'  and  General 
Mutual  Life  Assurance  Assoc, 
27  4'  29  Moorc/ate-street,  E.C 

1896  tSim,  William  Ahernethy,  F.F.A., 
Scottish  Union  and  Xational 
Insurance  Co.,  35  St.  Andrew- 
square,  Edinburgli. 

1875     tSmither,  Arthur, 

Inces,  Scaynes-hill,  Hay  ward' s- 
heath. 

1881     tSomerville,  William  Finlay, 

Liverpool  and  London  and  Globe 
Insurance  Co.,  1  Dale-street, 
Liverpool. 

1877     tSorley,  James,  F.S.S.,  F.R.S.E., 
82  Onslow-gardens,  S.W. 

1898     fSpencer,  John 

(Sub-Editoe  of  Jouenal), 
English  and  Scottish  Law  Life 
Assurance  Assoc,  12   Waterloo- 
place,  S.W. 
1894     tSprague,    Alfred    Ernest,    D.Sc, 
M.A.,  F.F.A., 
Edinburgh  Life  Assurance   Co., 
22  George-street,  Edinburgh. 

1857       Sprague,     Thomas     Bond,    M.A., 

LL.I).,     Hon.  F.F.A.,     F.S.S., 

F.R.S.E.    (Past    Pbesident, 

1882-86), 

29  Buckingham-ter.,  Edinburgh. 

1896     fStahlschmidt,  Louis, 

St.  John's  College,  Agra,  India. 


Date  of 
becoming 
a  Fellow. 

Under 

the 

Charter 


Stevens,  Charles, 
Aberdeen  Ho.,  Preston,  Brighton. 

1888  Stewart,  John,  F.F.A., 

City  of  Glasgow  Life  Assur.  Co., 
30  Benf  eld-street,  Glasgow. 

1898       Stirling,  Robert,  F.F.A., 

Sock  Life  Assurance  Company, 
15  Xew  Bridge-street,  E.c. 

1892  fStraker,  Edward  Robert, 

Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  E.C. 

1878     fStraker,  Frank  Arthur, 

Legal  and  General  Life  Assur. 
Society,  10  Fleet-street,  E.c 

1902     +Strong,  William  Richard, 

London  Guarantee  4'  Accident 
Co.,  61  Moo  rga  test  reef,  E.c 

1884     -f-Stuart,  John  ^foody,  F.F.A., 

Leeds  Permanent  Benefit  Build- 
ing Society,  Victoria  -  buildings. 
Park-lane,  Leeds. 

1900  tSuthevland,  John,  M.A., 

Australasian  Temperance  and 
General  Mutual  Life  Assurance 
Society,  Swanston-street,  Mel- 
bourne, Australia. 

1889  tTarn,  Ai-thur  Wyndham, 

Westminster  and  General  Life 
Assurance  Association,  28  King- 
street,  Covent-garden,  vr.c. 

1887       Teece,    Richard,    F.F.A.,    F.A.S., 
F.S.S., 
Australian    Mutual     Provident 
Society,  Sydney,  Australia. 

1872  Templeton,  Col.  John  M.,  C.iT.G., 
yational  Mutual  Life  Associa- 
tion of  Australasia,  Melbourne, 
Australia. 

1864     fTerry,  James, 

Hernlee,  Lyme  Pegis,  Dorset. 

1889     tThiselton,  Herbert    Cecil,   F.F.A., 
F.A.S., 
Commercial     Union     Assurance 
Co.,  24,  25  4'  26  Cornhill,  E.c. 

1901  tThodey,  Robert, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1893  tThomas,  Ernest  Charles, 

Gresham  Life  Assurance  Society, 
St.  Mild  red' s-house.  Poultry,  E.c. 


FELLOWS, 


Those  marled  \  are  Fellows  Inj  Exatiii nalioti. 


Dat«of 
becoming 
a  Fellow. 

1899 


1905 


1895 


1893 


1891 


1902 


1881 


1894 


1899 


1878 


1889 


1905 


1888 


1893 


1895 


tTliomas,  Roliert  Arthur  Caratloc, 
Pelican  and  British  Empire  Life 
Office,\'l  Dalhousie-sq., Calcutta. 

tTliompson,  Tlionisis  Percy,  B.A., 
Pelican  and  British  Emj)ire  Life 
Office,  70  Lombard-street,  E.c. 

tTlionison,  Herbert  Archer,  B.A., 
Umberslade,   Boscohel-road,    St. 
Leonard' s-on- Sea, 

fThorue,  Alfred  Charles, 

Eqitifi/  ^-  Law  Life  Assttr.  Soc, 
18  Lincol n's-inn-felds,  W.C. 

tTilt,  Robert  Kutliven, 

General  Beversionari/  ^'  Invest- 
ment Co.,  Ltd.,  26  Pall-mall,  s.yr. 

fTiimer,  Thomas, 

Comptroller's  Depart.,  London 
County  Council,  Spring-gardens, 
s.w. 

fToild,  Georjrc,  M.A.  (Hon.  Sec), 
Ecoiiom  ic  Life  Assurance  Society, 
6  New  Bridge-street,  E.c. 

tTodhuut«r,  Ralph,  M.A., 

Utiirersitg  Life  Assur.  Soc, 
25  Pall-mall,  s.W. 


Date  of 
becoming 
a  Fellow. 

1904 


tTrouncer,  Harold  Moltke,  M.A. 
London   Life  Association,  Ltd., 
81  King  William-street,  E.c. 

Turnbull,  Andrew  Hugh,  F.F.A., 
F.R.S.E., 
18  Whitehouse-loan,  Edinburgh. 

Wallace,  Thomas,  F.F.A,, 
North     British     ^*     Mercantile 
Itisurance  Co.,  64,  Princes-street, 
Edinburgh. 

fWandless,  Johu  Robert, 

Canada    Life     Assurance     Co., 
14  King  William-street,  e.c. 

t\Varuer,SamuelGeorge(Hox.SEC.), 
Law  Union  ilj'  Crown  Insur.  Co.. 
126  Chancery-lane,  w.c. 

fWatson,  Alfred  William, 

Manchester  Unity  Friendly  Soc, 
Nottingham. 

fWatson,  James  Douglas,  F.A.S., 
Englishtf  Scottish  Law  Life  Assr. 
Assoc,  12  Waterloo-place,  s.w. 


1880 


1905 


1864 


1888 


Under 

the 
Charter. 


1899 


1897 


i    1904 


1884 


1902 


1902 


1902 


1875 


1874 


t  Weathcrill,  Heury, 

National  Debt  Office,  E.C. 

+  Whittall,  Wm.  Joseph  Hutchings, 
F.A.S., 
Clerical,  Medical  Sf  General  Life 
Assur.  Soc. ,15  St.  James's-sq.,s.'\y. 

fWilson,  John  Sydney, 

Australian  Widows'  Fund  Life 
Assurance  Society,  Melbourne, 
Australia. 

Wilson,  Robert, 
44  Talfourd-rd.,  Camberwell,  s.e. 

fWilson,  Robert,  Jr., 

General  Assurance  Company, 
103  Cannon-street,  E.C. 

Wiuser,ThomasBoorman,F.R.G.S., 
F.R.N.S., 
81     Shooter"  s-hill-road.    Black- 
heath,  S.E. 

fWinter,  Arthur  Thomas, 

Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  B.C. 

fWintle,  Lancelot  Audrewes, 

Economic  Life  Assurance  Soc, 
6  New  Bridge-street,  E.c. 

tNVood,  Arthur  Barton,  B.  A.,  F.A.S., 
Sun  Life  Assurance  Co.  of 
Canada,  Montreal,  Canada. 

fWoods,  Ernest,  F.A.S. 
(Vice-Peesidext), 
Westminster  and    General  Life 
Assurance  Association,  28  King- 
street,  Covent-garden,  W.C 

fWoolmer,  Alfred  Henry, 

Star  Life  Assurance  Society, 
32  Moorgate-street,  E.c. 

fWorkman,  William  Arthur, 
Equitable   Life  Assur.   Society, 
Mansion-house-street,  e.c 

fWorthingtou,  William, 

Royal  Insurance  Co.,  Liverpool. 

fWyatt,  Frank  Bertrand,  F.A.S., 
Clergy  Mutual  Assurance  Soc, 
2  4'  3  The  Sanctuary,  S.W. 

Young,  Thomas  Emley,  B.A., 
F.R.A.S.,  F.A.S.  (Past-Pees,, 
1896-8), 

108   Evering-road,   Stoke   New- 

ington,  X. 


ASSOCIATES. 


Those  marked  2  or  3  have  passed  two  or  three 
Those  marked  (2)  have  been  exempted  under  the  Bye- 


Date  of 

becoming  an 

Associate. 

1900  -  Aclauis,  Cecil  Francis, 

Kew  Zealand  Accident  Im  n ranee 
Company,  Wanganui,  Sew 
Zealand. 

1905  '-)  Adamson,  William,  F.F.A., 

Scottish  Accident  Life  S(  Fideliy 
Insurance  Co.,  Ltd.,  115  George- 
street,  Edinburgh. 

1869     -  Adey,  Theodore  Henry, 

Scottish  Provident  Inst  if  ui  ion, 
17  King  William-street,  E.C. 

1899     =*  Adkrd,  Stanley,  A.K.C., 

London  Life  Association,  Ltd., 
81  King  William-street,  E.C. 

1899     -  Ausell,  George  Frederic, 

National  Debt  Office,  E.C. 

1904  -  Ashley,  Charles  Henry, 

British  Widows'  Assurance  Co., 
1  Old-street,  E.C. 

1883     -  Ashley,  John  Geo.,  M.A., 
War  Office,  s.w. 

1901  -  Ashton,  William  Richard, 

Commercial  Union  Assur.  Co., 
26  New  Bridge-street,  E.C. 

190i     -  Atkins,  Leonard  George, 

Law  Union  ^'  Crown  Insurance 
Co.,  126  Chancery-lane,  w.c. 

1881     -  Ay  ling,  Charles  Stephen, 

Commercial  Union  Assur.  Co., 
26  New  Bridge-street,  e.g. 

1905  -  Bain,  William  Algernon, 

Manufacturers'  Life  Insurance 
Co.,  Toronto,  Canada. 

1903     -  Ball,  Sidney  Robertson, 

JEnglish  and  Scottish  Law  Life 
Assurance  Association,  12  Water- 
loo-place, s.w. 

1905  -  Baif ord,  Frederick  William,  M.A., 
The  Sigh  School,  Berth,  West 
Australia. 

1901     -  Barrett,  William  Goodsman, 

United  Kingdom  Temperance 
and  General  Brovident  Institu- 
tion, 1  Adelaide-place,  London- 
bridge,  E.C. 

1885       Barton,  Arthur, 

Royal  Insurance  Company, 
Maidstone. 


of  the  four  Examinations  of  the  Institute, 
laws  from  the  Examinations  in  Farts  I  and  II. 

Date  of 

becoming  an 

Associate. 

1894     3  Barton,  Robert  Whitchurch, 

Clerical,  Medical  Jj*  General  Life 

Assurance   Society,  26    Mosley- 

street,  Newcastle-on-Tyne. 

1903     -Baxter,  Edwin  Herbert, 

North  British  and  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  E.c. 

1901     -  Benjamin,  Stanley  O., 

Australian  Mutual  Brovident 
Society,  Sydney,  Australia. 

1881       Birks,  Edmund  Alfred, 

Yorkshire  Insurance  Co.,  YorTc. 

1898  (->  Blount,  Edward  Thos.  J.,  F.F.A., 
F.S.S., 
Standard   Life    Assurance    Co., 
Shanghai,  China. 

1873     -  Boon,  Gerald  Inglis, 

United  Legal  Indemnity  Insur. 
Soc,  Limited,  222  Strand,  V^.C. 

1889  f-'Bremner, Thomas  William,  F.F.A., 
Mutual  Life  Insurance  Co.  of 
New  York,  Sydney,  Australia. 

1905   <-)  Brodie,  Robert  Raynal,  F.F.A., 

Scottish  Brovident  Institution, 
6  St.  Andreio-sq.,  Edinburgh. 

1896  (-)  Brown,  George  Andrew  (Auditoe), 
Clerical,  Medical  iSf  General 
Life  Assurance  Society,  1  King 
William-street,  E.c. 


1899 


1886 


1882 


1900 


2  Brown,  Harold, 

Scottish  Union  and  National 
Insurance  Co.,  3  King  William- 
street,  E.c. 

Buckley,  Thomas  John  Wesley, 
9    St.   Andrew-street,   Holborn- 
circtcs,  E.G. 

Burke,  David,  F.S.S., 
Royal  Victoria  Life  Insur.  Co., 
Montreal,  Canada. 


-  Burnley,  Isaac, 

Australian  Mutual  Brov.  Society, 
Sydney,  Australia. 

1895  ^  Butterfield,  William  Thos.,  A.CA., 
9  Market-street,  Bradford, 
Yorkshire. 

1905  '-'  Cameron,  Finlay  James,  F.F.A., 
Friends'  Brovident  Institution, 
Bradford,  Yorksh  ire. 


ASSOCIATES. 


Those  marked  2  or  3  have  passed  two  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (2)  have  been  exempted  under  the  Bye-laws  from  the  Exaviinati07is  in  Parts  I  and  II. 


Date  of 

becoming  au 

Associate. 

1876       Carter,  Eric  Mackay, 

33  Waterloo-street,  Biriniiiyham. 

1899  -  Catcblove.Chas.  Hamilton  Leylaud 
Australian  Mutual  Provident 
aSocieft/,  cjo  H.  S.  King  &  Co., 
65  Cornhill,  e.g. 

1904.    '-' Cathles,     Lawrence      Madugan, 
F.F.A., 
Franklin    Life    Insurance     Co., 
Sprin(jfield,  III.,  U.S.A. 

1905     -  Chubb,  William, 

Sun  Life  Assurance  Company  of 
Canada,  Montreal,  Canada. 

1898  -  Coates,  Thomas  Linnaeus, 

North  British  and  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  e.g. 

1901     -  Collier,  Charles  Aubrey, 

30  Crockerton-road,Tooting,  s.w. 

1871       Cook,  Arthur  Jame;,  M.J.I., 

Victoria  Mutual  Assur.  Sociefj/, 
Farrin(jdon-street,  E.G. 

1899  3  Cook,  William  Playfair, 

Guardian  Assurance  Companif, 
11  Lombard-street ,  e.g. 

1897     -  Coop,  Charles  Eowland, 

United  Kingdom  Temperance  and 
General  Provident  Institution, 
28  High-street,  Birmingham. 

1905     -  Cooper,  John  James, 

Sun  Life  Assurance  Co.  of 
Canada,  Montreal,  Canada. 

1891     -  Coote,  Ernest  Charles, 

Alliance  Assurance  Co.,  Ltd., 
Bartholomew-lane,  e.g. 

1900  -  Corbett,  Edwin  Somerville, 

Australasian  Temperance  and 
General  Mutual  Life  Assurance 
Society,  Sydney,  Australia. 

1871       Coutts,  Edwin  Arthur, 

North  British  and  Mercantile 
Insurance  Company,  12  Low- 
pavement,  Nottingham. 

1900     -  Covington,  Oliver  Henry, 

Prudential  Assurance  Company 
Holborn-hars,  E.G. 

1884       Craig,  Robert  Alexander, 

Abstainers'  and  General  Assur. 
Co.,  City  Buildings,  Birmingham. 


Date  of 

becoming  au 

Associate. 

1901  •■*  Cnlley,  Alfred  Benjamin, 

Star  Life  Assurance  Society,  32 
Moorgate-street,  E.G. 

1900  =*  Curtis,  WiUiam  Allen, 

Clerical,  Medical  Sf  General 
Life  Assurance  Society,  15  St, 
James's-square,  S.W. 

1904  -  Daman,  Gerard  William,  B.A., 

Commercial  Union  Assur.  Co. 
26  New-bridge-street,  E.G. 

1902  ^Denniead,    John    Charles,   M.A., 

F.F.A., 
Estate    Duty    Office,    Somerset- 
house,  w.c. 

1901  -  Diamond,  George  Frederick, 

City  Mutual  Life  Assurance 
Society,  Hunter-street,  Sydney, 
Australia. 

1855       Dix,  James, 

Hurstdale,Wood-la.,Highgate,'S. 

1901  I2t  Donald,  Alexander  Graham,  M.A., 

P.F.A., 
Scottish   Provident    Institution, 
6  St.  Andrew-square,  Edinburgh. 

1881       Donaldson,  John, 

Australian  Widows'  Fund  Life 
Assurance  Society,  Collins-street- 
west,  Melbourne,  Australia. 

1899     -Dougharty,         Harold,        F.S.S., 
F.C.I.8., 
London    and    Lancashire    Life 
Assurance    Company,   66    Sf   67 
Cornhill,  E.G. 

1902  -  Doust-Smith,  Ernest  Charles, 

Prudential  Assurance  Company, 
Holborn-bars,  E.G. 

1881       Dovey,    William    Koadly,   F.F.A., 
F.A.S., 

26  Drylands-rd.,  Crouch  End,  N. 

1905  -  Dowues,  Edward  George, 

clo  T.  G.  Ackland,  Esq., 
5  4*  6  Clemenfs-inn,  w.G. 

1870       Dowson,  John, 

Royal Insur.  Company,  Liverpool. 

1898     -  Doyle,  Arthur  James, 

54  Bourke-st.,  Sydney,  Australia. 

1901     -  Earle,  Arthur  Percival, 

Reliance  Life  Insurance  Co., 
Farmers'  Ba nk-btiildings,  Pitts- 
burgh,  Pa.,  U.S.A. 


ASSOCIATES. 


Those  marked  2  or  3  have  passed  two  or  three  of  the  four  Exanii nations  of  the  Institute. 
Those  marled  (2)  have  been  exempted  it)uler  the  Bye-laws  from  the  Examinations  in  Parts  I  and  II. 


Date  of 

becoming  an 

A&sociaC«. 

1868       Eaton,  Henry  William, 

Liverpool  (.f  London  6f  Globe 
Insurance  Compani/,  William- 
street,  Xeic  York,  U.S.A. 

19W     -  Ebihara,  Kaitaro, 

151  Denmark-hill,  s.E. 

190i     -  Ecroyd,  Cuthbert  W., 

Friends'  Provident  Institution, 
Ocean  Chambers,  4i  Waterloo- 
street,  Birmingham. 

1905     -  Elderton,  Eobert  Lapidge, 

National  Provident  Institution, 
48  Gracechurch-street ,  E.C. 

1905     -  Ellis,  Reginald  George  Gregson, 

12  Manson-pl.,  Queen's-gate,  s.w. 

1872  -  Evans,  William,  F.F.A.,  F.E.S.E., 
3S  JtIorning9ide-j)ark,LdinburgA. 

1905     -  Falk,  Oswald  Toynbee,  B.A., 

National  Mutual  L  ife  Assur.Soc, 
39  King-street,  Cheapside,  E.c. 

1905     -  Farmer,  Ernest  Cbattock, 

London,  Edinburgh  Jj"  Glasgow 
Assurance  Compani/,  Limited, 
Insurance-bid  ngs.,  Farringdon- 
street,  e.c. 

1S96  -  Featherstouebaugb,  William  Irwin, 
Commercial  Union  Assurance 
Co.,  24,  25  Jj-  26  Carnhill,  e.c. 

1903     -  Ferguson,  Colin  C,  B.A., 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1905     -  File,  Lome  K.,  B.A., 

Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 

1897  -  Findlay,  Alexander  Wynaud,LL.D., 
Prudential  Assurance  Com.pany, 
Holborn-bars,  e.c. 

1902     -  FitzGerald,  Charles  E., 

State  Mutual  Life  Assur.  Co., 
Worcester,  Mass.,  U.S.A. 

1901     -  FitzGerald,  William  George,  B.A., 

82  Dupont  •  street,  Toronto, 
Canada. 

1890  <-'  Fox,  Cbarles  Edward,  F.F.A., 

Standard   Life   Assurance     Co., 

83  King  William-street,  e.c. 
1886       Fox,  Morris,  F.A.S., 

New  Zealand  Government  Life 
Insurance  Dept.,  Wellington, 
New  Zealand. 


Date  of 

becoming  an 

Associate. 

1894  -  Eraser,  Tbomas  Jobn, 

Australian  Alliance  Assurance 
Company,  Melbourne,  Australia. 

1901  <-i'Gaff,    WilUam    Eobertson,    C.A., 

F.F.A., 
53  New  Broad-street,  E.c. 

1873     -  Gage,  Uriah  Woodard, 

North  British  and  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  E.c. 

1895  -  Galwey,  Charles  Edmund, 

New  Zealand  Government  Life 
Insurance  Dept.,  Wellington, 
New  Zealand. 

1893     -  Gardiner,  Eobert  Edward, 

Sun  Life  Assurance  Society,  63 
Threadneedle-street,  E.c. 

1885     -  Gayford,  Herbert  Stannard, 

Northern  Assurance  Co.,  1  Moor- 
gate-street,  e.c. 

1899     =*  Gibb,  James  Burnett,  F.F.A., 

Penn  Mutual  Life  Insce.  Co.  of 
Philadelphia,  923  Chest  nut -st., 
Philadelphia,  U.S.A. 

1871     -  Glenuie,  William  Gordon, 

Scottish  Union  <^' National Insur. 

Co.,  3  King  William-street,  E.C. 
1897     -  Goggs,  Frank  Sidney, 

Scottish  Metropolitan  Life  Assur. 

Co.,   Ltd.,    25    St.   Andrew-sq., 

Edinburgh. 

1882       Goldman,  Leopold,  F.S.S., 

North  American  Life  Assurance 
Co.,  North  American  Life 
Building,  112-118  King-street- 
west,  Toronto,  Canada. 

1904  -  Goodman,  Gilbert, 

Prudential  Assurance  Company, 
Holborn-bars,  E.c. 

1897     -  Goodwyu,  John,  Jr., 

Norwich  Sf  London  Accident 
Insurance  Association,  53  Queen- 
street,  Melbourne,  Australia. 

1905  -  Gould,  W.  H.,  M.A., 

Sovereign  Life  Assurance  Co., 
Toronto,  Canada. 

1902  -  Gray,  Eobert  Alexander,  B.A., 

324  Markham-street,  Toronto, 
Canada. 


ASSOCIATES. 


Those  marlced  2  or  3  have  jxisseiJ  two  or  three  of  the  four  Rxamhiations  of  the  Institute. 
Those  marked  (2)  have  been  exempted  tinder  the  Dye-laws  from  the  Examinations  in  Parts  I  and  II. 


Date  of 

lii'comiagau 

Associate. 

1868  Greig,  Jolm  Andrew, 

Sun  Life  Assurance  Society,  60 
Charin(j-cross,  S.W. 

1869  Griffitli,  E.  Clifton, 

4  Carlton-chamhers,  S.W. 

1903  '  Hall,  John  Bertram, 

Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 

1893  -  Hall,  John  Francis  Edmund, 

Eagle  Insurance  Company,  79 
Pall-maU,  S.W. 

1905     -  Hallman,  M.  S., 

Mutual  Life  Assurance  Company 

of   Canada,    Waterloo,   Ontario, 

Canada. 
1905     2  Hammond,  Reginald, 

British    Equitable   Life    Assur. 

Co.,  Ltd.,  Queen-street-place,  E.c. 

1869       Hann,  Robert  George,  P.A.S., 

Equitable  Life  Assur.  Soc.  of 
the  United  States,  120  Broadioay, 
New  York. 

1894  -Hardcastle,    Edward    Edgington, 

M.A.,  F.A.S., 
Union  Central  Life  Office,  Cin- 
cinnati, Ohio,  U.S.A. 

1900     -  Harding,  Harry  Bnrnard, 

Commercial  Union  Assur.  Co., 
26  Neio  Bridge-street,  E.c. 

1896  *  Harris,  Frederick  Joseph, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1904  -  Harriss,  Walter  James, 

Law  Life  Assurance  Society, 
187  Fleet-street,  E.c. 

1897  -  Haycraft,  William  IMelhuish, 

Prudential  Assurance  Company, 
Holborn-bars,  e.c. 

1897     "  Hazell,  James  Stanley, 

National  Provident  Institution, 
48  Gracechurch-street,  E.c. 

1895  *  Heness,  Leonard  Thomas, 

Prudential  Assurance  Company, 
Holborn-bars,  e.g. 

1878       Henry,  Alfred,  F.C.A., 

Throymorton-house,  Copthall- 
avenue,  E.c. 

1900     ^  Hicks,  Arthur  Joseph, 

Law  Life  Assurance  Society, 
187  Fleet-street,  E.c. 


Date  of 

becoming  an 

Associate. 

1884       Highani,  William  Samuel, 

Equitable   Life  Assurance  Soc, 

Mansion  -house-street,  E.C. 

1905     "  Hitchins,  William  Richmond,  H.A., 
F.A.S., 
336,  Shaw-st.,  Toronto,  Canada. 

1894     -  Hollingworth,  Albert  Charles, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 

1883       Holt,  Edward  Hallett, 

Law  Life  Assurance  Society, 
187  Fleet-street,  E.C 

1898  -  Howell,  Chas. Edward,  B.A.,LL.D., 

Standard  Life  Assurance  Compy., 
59  Dawson-street,  Diillin. 

1899  -  Hudson,  Alfred  James, 

Northern  Assurance  Company, 
1  Moorgate-street,  E.c 

1903  ■*  Humphreys,  Henry  Thompson, 

Sun  Life  Assurance  Society, 
63  Threadneedie-street,  E.C. 

1875       Hunt,  Richard  Aldington,  F.S.S., 
Wesleyam^'  General  Assur.  Soc, 
Steelhouse-lane,  Birmingham. 

1893   '•-)  Hunter,    Arthur,    F.F.A.,   F.A.S., 
F.S.S. 
New   York  Life  Insurance   Co., 
346  4*  348  Broadway,  New  York, 
U.S.A. 

1902     2  Hunter,  Robertson  G.,  F.A.S., 

New  York  Life  Insurance  Co., 
Neto  York  Life  Building, 
Chicago,  III.,  U.S.A. 

1887     -  Hunter,  Samuel, 

Patriotic  Assurance  Campany, 
9  College-green,  Dublin. 

1904  (-'Imrie,    John     Hamilton,     M.A., 

F.F.A., 
Life   Association    of    Scotland, 
82  Princes-street,  Edinburgh. 

1889  '-'  Jacobs,  Frederick  Job, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1876     -  James,  George  Trevelyan, 
12'  Waterloo-place,  s.w. 

1905  '-'  Jamieson,  Charles  William  Steele, 

F.F.A., 
Scottish   Amicable   Life  Assur. 
Society,    35    St.    Vincent -place, 
Glasgotv. 


ASSOCIATES. 


Those  marled  2  or  3  have  passed  tico  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marUd  (2)  have  hem  exempted  under  the  Bye-ia\rs  from  the  Examinations  in  Parts  I  and  II. 


Date  of 

becoming  an 

Associate. 

1905     -  Jefferson,  John  Arthur, 

cjo      T.     G.     AcMand,     Esq., 

5  4"  6  Clemenfs-inn,  w.c. 

1871       Jellicoe,   George   Rogers, 

Eagle  Insurance  Company,  79 
Pall-mall,  S.w. 

1883       Jerman,  Richard, 

Commercial  Union  Assurance 
Company,  Exeter. 

1896  -  Jobson,  Alexander, 

Eq  uifable  Life  Assurance  Society 
of  the  United  States,  Sydney, 
Australia. 

1894     -  Johanuesseu,  Nikolai  Mikal, 

Sygea  Life  Assurance  Company, 
Bergen,  Xoricay. 

lS9i     -  Johnston,  Fre<lerick  H.,  F.A.S., 

Prudential  Life  Insurance  Co. 
of  America,  Xeicark,  X.J.,  U.S.A. 

1903  -  Jones,  Leonard  Alexander  Mouat, 
Commercial  Union  Assur.  Co., 
24,  25  4"  26  Cornhill,  e.c. 

1903     -  Jones,  Wallace  Mouat, 

General  Seversionary  4"  Invest- 
ment Company,  Limited,  26  Fall- 
mall,  S.W. 

1898  -  Kaufman,  Henry  N.,  A.A.S., 

Phoenix  Mutual  Life  Insurance 
Co.,  Sartford,  Connecticut, 
U.S.  A. 

1876      Kearry,  Joseph, 

4r4  Charlwood-street,  Bel  grave- 
road,  s.w. 

1899  -  Kelly,  John  Joseph, 

Citizens'  Life  Assurance  Co., 
Sydney,  Australia. 

1897  -  Kemp,  Julian  Ernest  Sandford, 

Eagle  Insurance  Company,  79 
Pall-mall,  s.w. 

1902     -  Kilgour,  David  Errett,  M.A., 

North  American  Life  Assurance 
Co.,  yorth  American  Life 
Building,  112-118  King-street- 
west,  Toronto,  Canada. 

1874       King,  Arthur  Thomas,  I.S.O., 
National  Debt   Office,  E.C. 

1882     -  King,  William  Alfred, 

Northern  Assurance  Company, 
1  Moorgate-street,  e.c. 


Date  of 

becoming  an 

Associate. 

1902 


Kitchin.  Frederick  Harconrt,  B.A., 
Covehythe,  Kingston-lane,  Ted- 
dington. 

1905  '-'  Laing,  James  Murray,  F.F.A., 

National  Mutual  Life  Assocn. 
of  Australasia,  5  Cheapside,  E.C. 

1893     -  Laing,  William  Claud, 

North  British  and  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  B.C. 

1897     -  Lane,  Arthur  Yere,  B.A., 

City  of  Glasgoic  Life  Assurance 
Co.,  1  Princess-street,  Albert- 
square,  Manchester. 

1905     "  Langstaff,  James  Miles, 

Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 

1905     -  Latham,  Bertrand, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 

1899     -  Lawton,  George  Herbert, 

Clerical,  Medical  i^-  General  Life 
Assurance  Society ,  15  St.  James' s- 
square,  s.w. 

1885  Ledward,  Archibald  Prentice,B.Sc., 
29  Langland-gardens,  >'.W. 

1905     -  Leigh,  Samuel  George, 

Eefuge  Assurance  Co.,  Oxford- 
street,  Manchester. 

1879       Leitch,  Alexander, 

Scottish  Provident  Institution, 
17  King  William-street,  B.C. 

1897     -  Le  Maitre,  Frank  William, 

Sun  Life  Assurance  Society,  63 
Threadneedle-street,  B.C. 

1885  Leveaux,  Ai-thnr  Michael,  F.S.S., 
Registry  of  Friendly  Societies, 
Central  Office,  28  Abingdon- 
street,  Westminster,  s.w. 

1868       Litchfield,  Edward, 

92  St.  Vincent-street,  Glasgow. 

1876     -  Lucey,  Herbert, 

General  Assurance  Company, 
103  Cannon-street,  B.C. 

1890  (-'  Lngton,  Hugh,  F.F.A.  (ArDiroB), 
North  British  and  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  E.C. 


ASSOCIATES. 


Those  marked  2  or  3  have  passed  two  or  three  of  the  /our  Examinations  of  the  Institute. 
Those  marked  (2)  /i«re  been  exempted  under  the  Bye-laws  from  the  Ej:aminations  in  Parts  I  and  II. 


Date  of 
becoming  an 
Associate. 

1900  3  McArthur,  Harry  dc  C, 

J3o.v  2S2,  Dunedin,  New  Zealand. 
1867       Macdonakl,  William  Rao,  F.F.A., 
Scott iih  Metropolitan LifeAssur. 
Co.,  Limited,   25    St.    Andrew- 
square,  Hdinhurgh. 

1882  3  McDougaUl,  Alfred, 

Pelican  and  British  Umpire  Life 
Office,  Montreal,  Canada. 

1905     -  Macfarlane,  James  Allan, 

North  American  Life  Assurance 
Co.,  North  American  Life 
Building,  112-118  King-street- 
west,  Toronto,  Canada. 

1884       Mackay,  Alexander, 

Laic  Union  ^'  Crown  Insur.  Co., 
126  Chancery-lane,  w.c. 

1905     -  McKeclinie,  James  Baldwin, 

Manufacturer.^'  Life  Insurance 
Company,  Toronto,  Canada. 

1901  ^  Mackenzie,  Michael  Alexander, 

cjo  Messrs.  John  Mackay  Sf  Co., 
Investment  Brokers,!  Sf  9  King- 
street-east ,  Toronto,  Canada. 

1896     -  Macmillan,  John  Campbell, 

Northern  Assur.  Co.  and  Late 
Union  and  Croivn  Insurance  Co., 
Aparfado  Postal  No.  872,  Me.vico. 

1905     -  McPhail,  Frederick  Charles, 

Colonial  Mutual  Life  Assurance 
Soc,  Ltd.,  Melbourne,  Australia. 

1883  -  Makeham,  William  Reed, 

Alliance    Assurance    Co.,    Ltd. 

{Imperial  Life  Assurance  Fund), 

47  Chancery-lane,  w.c. 
1905     2  jj[akepeaee,  Francis  Lucas,  B.A., 

29  Deronda-road,  Seme-hill,  s.E. 
1883       Mannering,  George  Willshcr, 

London     and    Lancashire    Life 

Assur.  Co.,  66  Jf*  67  Cornhill,  e.c. 
1880       Manwaring,  Henry, 

National  Debt  Office,  E.C. 

1896  -  Martin,  Sidney  George, 

National  Mutual  Life  Assoc,  of 
Australasia,  Ltd.,  295  Queen- 
street,  Brisbane,  Australia. 

1897  -  Mascall,  Alfred  John, 

Standard    Life   Assurance    Co., 
3  Pall-mall  East,  s.W. 
1904    -  Handling,  Reginald  G., 

London  and  Lancashire  Life 
Assur.  Co.,  66  4"  67  Cornhill,  E.c. 


Date  of 

becoming  au 

Associate. 

1900     -Maunder,  George  Harvard, 

Standard    Life    Assurance    Co., 

83  King  William -street,  E.C. 

1902  <•-'  Maxwell,  Renjamiu  Bell,  F.F.A., 

Scottish  Equitable  Life  Assur. 
Society,  28  St.  Andrew-square, 
Edinburgh. 

1903  •■'  May,  Walter  Thomas, 

Liverpool  and  London  and  Globe 
Insurance  Co.,  1  Cornhill,  E.c. 

1899     -  Meade,  Gerald  WiUonghby, 

North  British  Sf  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  E.c. 

1896     -  Merfield,  Percy  Henry, 

law    Life    Assurance     Soeieti/, 

187  Fleet-street,  E.c. 
1874       Miller,  John  W.,  F.S.S., 

Scottish  Widow.s'  Fund  and  Life 

Assur.  Soc,  28  Cornhill,  E.c. 

1905     -  Monilaws,  William  Barrington, 

Scottish  Provident  Institution, 
17  King  William-street,  E.C 

1879       Monilaws,  William  Macgeorge, 
(ArciTOR), 
Scottish    Provident    Institntion, 
17  King  William-street,  E.c. 

1905  -  Monkhouse,  Charles  Cosmo,  B.A., 
Clerical,  Medical  and  General 
Life  Assurance  Society,  15  St. 
James' s-.square,  S.W. 

1877       Moon,  James, 

Prudential  Assurance  Company, 
30  Dale-street,  Liverpool. 

1877       Moon,  John, 

Prudential  Assurance  Company, 
76  King-street,  Manchester. 

1879       Moon,  Sidney  Norman  Laming, 

52-54  William-street,  New  York-, 
U.S.A. 

1903     -  Moore,  George  Cecil, 

Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 

1905     -  Moore,  George  Edward, 

Australian  Widows'  Fund  Life 
Assurance  Society,  Melbourne, 
Australia. 

1905     -  Moore,  Gerald  Leslie,  A.C.A., 

1  Rosebery-gardens,  Muswelh 
hill,  N. 


ASSOCIATES. 

Tliose  marked  2  or  3  have  passed  two  or  three  of  the  four  Examinations  of  the  hislitute. 
Those  marked  (2)  have  been  exempted  under  the  Bye-laws  from  the  Examinations  in  Ports  I  and  II. 


Date  of 

becoming  an 

Associate. 

1898     -  Moore,  Joseph  Patrick, 

Citizens'  Life  Assurance    Co., 

Sj/dneu,  Australia. 

1871     -iloore,  Roderick  Mackenzie, 

United  Kingdom  Temperance  and 
General  Provident  Institution, 
1  Adelaide-place,  London-hridge, 
E.c. 

1893     -  Muiiro,  Donald  Alexander, 

Brook-house,  10  Walbrook,  E.C. 

1900  -  Nash,  Alfred  Charles, 

Clerical,  Medical  and  General 
Life  Assurance  Society,  15  St. 
James' s-square,  s.w. 

1903     2  Xeill,  Samuel  Bennett, 

London,  Edinhurgh  4'  Glasgow 
Assurance  Co.,  Ltd.,  Insurance- 
huildings,  Farringdon-st.,  e.c. 

1897     -  Xewling,  Sidney  Wallis,  B.A., 

Woodleigh,  South  Woodford, 
Essex. 

1905     -Newnhani,  Ernest  Whiffin, 

Prudential  Assurance  Company, 
Holborn-lars,  E.c. 

1903     -  Nicholls,  Arthur  William, 

Australian  Mutual  Provident 
Society,  Brisbane,  Australia. 

188 1      Nicoll,  John,  F.F.A., 

Life  Association  of  Scotland, 
82  Princes-street,  Edinburgh. 

1883       Orr,  Lewis  P.,  F.F.A., 

Scottish  Life  Assur.   Co.,   Ltd., 

19  St.  Andrew-sq.,  Edinburgh. 
1886       Owen,  Evan  Frederick,  F.S.S., 

Actuary  for  Friendly  Societies, 

Melbourne,  Australia. 
1895     -  Pagden,  Lionel  King, 

Union    Assurance     Society,    81 

Cornhill,  e.g. 
1864       Panton,  Edward  Henry, 

50  Wood-vale,  Forest  Hill,  S.E. 

1901  ^Papps,    Percy   Charles   Herbert, 

F.A.S., 
Manufacturers'   Life   Insurance 
Co.,  Toronto,  Canada. 

1895     -  Paradice,  William  Henry, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1869  Park,  David  Francis,  C.A.,  F.F.A., 
Credit  Fonder  of  Mauritius, 
Limited,  39  Lombard-st.,  e.c. 


Date  of 

becoming  an 

Associate. 

1884       Park,  Leslie  John, 

Colonial  Mutual  Life  Assurance 

Society,  Melbourne,  Australia. 

1905     -  Paton,  Albert  George, 

London  Assurance  Corporation, 
7  Royal  Exchange,  E.C 

1898  '-)  Pearce,  Henry  John,  F.F.A., 

Scottish  Amicable  Life  Assurance 
Soc.,St.  Vincent' s-place, Glasgow. 

1899  -  Peele,  Thomas, 

Universal  Insurance  Company, 
77  Xew  Briggate,  Leeds. 

1900  -  Peters,  Charles  Furness, 

L'pool.  Victoria  Legal  Friendly 

Society,  18  St.  Andrew-street,  e.g. 
1895    -'  Piei-son,  Israel  Coriell,  F.A.S., 

141  Broad  way,  Xew  York,  U.S.A. 
1902     -  Pigrome,  George  Davey, 

Prudential  Assurance  Company, 

Holborn-bars,  e.g. 

1899     -  Pipe,  Sidney  Herbert, 

London  and  Lancashire  Life 
Insurance  Company,  Montreal, 
Canada. 

1883  Pitts,  Thomas, 

Commercial  Union  Assurance 
Company,  Exeter. 

1890     -  Powell,  Alfred, 

Alliance    Assurance     Compani/, 

Limited,  Bartholomew-lane,  e.g. 
1881       Price,  William  John, 

Life    Association    of    Scotland, 

5  Lombard -street,  e.g. 

1869       Pringle,  James,  C.A.,  F.F.A., 

42  Drumsheugh-gardens,  Edin- 
burgh. 

1884  PuUar,  James,  F.F.A., 

Colonial  Mutual  Life  Assurance 
Society,  Melbourne,  Australia. 

1881       Purves,  Thomas  Peter, 

New  York  Life  Insurance  Com- 
pany, Sydney,  Australia. 

1904  (2' Rankin,  John  Adam,  F.F.A., 
Edinburgh  Life  Assurance  Co., 
22  George-street,  Edinburgh. 

1867       Rattray,  Patrick,  C.A., 

115  St.  Vincent-street,  Glasgow. 

1874     -  Ray,  Charles  Richard, 

Commercial  Union  Assur.  Co., 
26  Xew  Bridge-street,  e.g. 


ASSOCIATES. 


Those  marked  2  or  3  huve  passed  two  or  three  of  the  four  Examinations  of  the  InstUuU. 
TTiose  marked  (2)  hav-e  been  exempted  under  the  Bye-laws  from  the  Examinations  in  Paris  I  and  II. 


Date  of 

becoming  an 

Associate. 

1905     -  Rayncs,  Harold  Ernest, 

Legal  a7id  General  Life  Assur- 
ance Societi/,  10  Fleet-street,  E.c. 

1885       Ilea,    Charles    Herbert    Edmund, 
F.K.A.S.,  F.S.S., 
22  Charing-cross,  S.W. 

1898     -  Reid,  Edward  E.,  B.A., 

London  Life  Insurance  Co., 
London,  Ontario,  Canada. 

1901     -  Rhodes,  Francis,  B.A., 

Royal  Insurance  Co.,  Liverpool. 

1887       Richardson,  Josephus  Hargreavcs, 
F.F.A.,  F.A.S., 
Neip  Zealand  Government  Life 
Insurance     Department,      Wel- 
lington, New  Zealand. 

1879       Roberts,  Thomas  B., 

Australian  Alliance  Assurance 
Company,  Collins-street,  Mel- 
bourne, Australia. 

190i     ^Robertson,     Frederick     William, 
F.F.A., 
Caledonian  Insurance  Company, 
19  George-street,  Edinburgh. 

1904   (2)  Robertson,  James  Leask,  F.F.A., 
Edinburgh  Life  Assurance  Co., 
22  George-street,  Edinburgh. 

1878       Robertson,  William,  F.F.A., 

29  Stafford -street,  Edinburgh. 

1876       Robinson,  Andrew, 

Sunningdale-parJc,  Sunningdale, 
Berks. 

1885       Ronald,  Thomas  Robert, 

Law  Guarantee  and  Trust  Soc, 
Ltd.,  49  Chancery-lane,  w.c. 

1904     -  Rudd,  Alfred  James, 

Australian  Widows'  Fund  Life 
Assurance  ."Society,  Grenfell- 
street,  Adelaide,  South  Australia. 

1897     -  Ryley,  Edmund, 

Prudential  Assurance  Company, 

Solborn-bars,  E.C. 
1896     -Sandei-son,    Frank,  M.A.,   F.F.A., 
F.A.S.,  F.S.S., 

Canada  Life  Assurance  Company, 

Toronto,  Canada. 

1904  -  Sarc,  Thomas  Henry, 

Commercial  Union  Assur.  Co., 
24,  25  cS'  26  Cornhill,  e.c. 

1905  "  Savery,  Robert  S.  B., 

Gresham  Life  Assurance  Society, 
Qiselastrasse,  No.  1,  Vienna. 


Date  of 

becoming  an 

Associate. 

1884       Schooling,  John  Holt, 

Fotheringay-house,     Montpelier- 

row,  Twickenham. 

1899  -  Schouten,  Pieter, 

Verzekering  Maatschappij, 

"  Arnhem,"    Stations-plein,   17, 
Arnhem,  Holland. 
1873       Scott,  Ernest  WiUem,  F.A.S., 

Algemeene  Maatschappij  van 
Levensverzekering  en  Lijfrente, 
Damrak,  74,  Amsterdam. 

1904  -  Soarle,  Arthur  Joseph, 

English    ^    Scottish   Law   Life 
Assurance         Association,       12 
Waterloo-place,  s.w, 
1861     -  Searle,  Thomas  John, 

Mansion  -  house  -  chambers, 
Bucklersbury,  E.C. 

1900  -  Searls,  Edwin  Richard, 

Northern  Assurance  Company, 
1  Moorgate-street,  B.C. 

1900     -  Sharpe,  Edgar  Cecil  Engledue, 

London  Life  Association,  Ltd., 
81  King  William-street,  E.G. 

1894     ^  Slieppard,  Herbert  Xorman,  B.A., 
F.A.S., 
Home  Life  Insurance  Company, 
256 B road icay, New  York,  U.S.A. 

1897  -  Shimmell,  James  Edward, 

United  Provident  Assurance  Co., 
Ltd.,  96  Oxford-rd.,  Manchester. 

1896     -  Shlager,  Joseph, 

Equitable  Life  Assurance  Society 
of  the  United  States,  Mansion- 
house-cham bers,  Adderley-street, 
Cape  Town,  South  Africa. 

1903  -Sho%elton,  Sydney  Taverner,  B.A., 
7  Dynham-road,  West  Hamp- 
stead,  N.w. 

1905  -  Shutc,  Oxenham  Bent, 

National    Provincial    Bank    of 
England,  53  Baker-street,  w, 
1864       Smith,    Howard   Samuel,   F.F.A., 
F.C.A.,  F.S.S., 
Bank-chambers,    11     Waterloo- 
street,  Birmingham. 

1898  -  Smith,  Robert  Parker, 

Eoyal       Insurance       Company, 
Liverpool. 
1884       Smithett,  Edward  Henry, 

"Hillside,"  Fitzroy-park,  High- 
gate,  n. 


ASSOCIATES. 


Those  marked  2  or  3  have  passed  two  or  three  of  the  four  Examinations  of  the  Instittite. 
Those  marked  (2)  have  been  exempted  under  the  Bye-laws  from  the  Examinations  in  Parts  I  and  II. 


Date  of 
beroming  an 
Associate. 


-Somerville,  Walter  Harold, 

Mutual  Life  Assur. Co. of  Canada, 
Waterloo,  Ontario,  Canada. 

Spencer,  Robert  James,  F.S.S., 
75  King's-road,  Southsea. 

Spens,  William  George, 
Scottish   Amicable   Life   Assur. 
Soc.,35  St.  Vincent-pl.,  Glasgow. 

^  Spnrgeon,  Ernest  Frank, 

Prudential  Assurance  Company, 
Holhorn-hars,  k.c. 

-Stamp,  Horatio  E., 

"  App^ddurcombe,"  Park  Lane, 
Wallitigton,  Surrey. 

Stark,  James, 

Meversionary  Interest  Society, 
30  Coleman-street,  e.c. 

Stark,  William  Emery, 
Chapel- walks,  Afa nch ester. 

Stevenson,  Charles, 
9  Albert-square,  Manchester. 

Stock,  Edward  James, 
National  Mutual  Life  Assoc,  of 
Australasia,     Melbourne,     Aus- 
tralia. 

-  Strong,  Allan  Wilmot, 

Sun  Life  Assurance  Co.  of 
Canada,  Montreal,  Canada. 

-  Stuckey,  Jos.  James,  M.A., 

Salisbury  Chambers,  49a  King 
William-street,  Adelaide,  South 
Australia. 

-Stuckey,  Reginald  Robert, 

Australian  Mutual  Provident 
Society,  Adelaide,  S.  Australia. 

-Sturt,  Herbert  Rothsay, 

c/o  C.  S.  E.  Rea,  Lsq.,  22 
Charing-eross,  S.W. 

-Sugars,  Robert  Morrison,  B.A., 
Gresham  Life  Assurance  Society, 
St.  Mildred' s-house.  Poultry,  e.c. 

^  Syuimons,  Frank  Percy, 

Prudential  Assurance  Company, 
Solborn-bars,  E.C. 

Tarn,  Walter  George, 
Reversionary    Interest    Society, 
30  Coleman-street,  e.c. 


Date  of 
becoming  an 
Associate. 

1904   ••■i'Tatlock,    John,    M.A.,    F.R.A.S., 
F.A.S., 
376  West-end-avenue,  Neiv  York, 
U.S.A. 

1893  -  Taylor,  Arthur, 

Westminster  and  General  Life 
Assurance  Assoc. ,28  King-street, 
Covent-garden,  w.c. 

1875       Taylor,  J.  Wilford, 

North  British  and  Mercantile 
Insur. Co. ,Q\Threadneedle-st., 'E.c. 

1904  (2' Thomson,  John  Walter,  F.F.A., 

Scottish  Life  Assur.  Co.,  19  St. 
Andrew-square,  Edinburgh. 

1883     -  Titrauss,  Walter  George, 

Provident  Life  Office,  50  Regent- 
street,  w. 

1905  -Touzel,  Philip  Duncan, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 

1905     ^  Townley,  Ebenezer  William, 

National  Mutual  Life  Assurance 
Soc,  39  King-st.,  Cheapside,  E.c. 

1902     -Traversi,  Antonio  Thomas, 

New  Zealand  Government  Life 
Insurance  Department,  Welling- 
ton, New  Zealand. 

1883  Tregaskis,  George  Alfred, 

Commercial  Union  Assur.  Co , 
26  New  Bridge-street,  E.c. 

1894  ^Trenerry,  Charles  Farley,  B.A., 

University    of    London,    South 
Kensington,  S.W. 
1905     -  Tully,  Arthur  Patrick  Thomas, 

Legal  and  General  Life  Assur. 
Society,  10  Fleet-street,  E.c. 

1891     -Turnbull,    A.    D.    Lindsay,   C.A., 
F.F.A.,  F.C.I.S., 
Scottish  Widows  Fund  and  Life 
Assurance  Society,  9  St.  Andrew- 
square,  Edinburgh. 

1884  Vian,  William  Collett, 

Railway  Passengers'  Assurance 
Company,  64  CornhiU,  E.c. 

1884  Vincent,  FrederickJames,  F.S.S., 
London,  Edinburgh  Sf  Glasgow 
Assurance  Co.,  Ltd.,  Insurance- 
buildings,  Farringdon-street,  E.c. 

1899     -  Vokins,  George  Alfred, 

Prudential  Assurance  Company, 
Holborn-bars,  E.c. 


ASSOCIATES. 

Tliose  inarkcd  i  or  Z  have  passed  two  or  three  of  the  four  Examinations  of  th«  Institxde. 
Those  marked  (2)  have  been  exempted  vnder  the  Bye-laws  from  the  Examinations  in  Paris  I  and  II. 

Date  of 
liccomiiiKau 
Associate. 

1904  -  Williiims, Frederick  Alfred,  F.S.S., 
Hurst pierpoinf,  Horvchurch, 
Essex. 


Date  of 

liccoming  an 

Associate. 

1879        Wall,  Walter  George, 

3  Shrewshury-road ,  Birkenhead. 

1878       Walton,  William  Gaiuly,  F.F.A., 
Scottish    Provident    Instittifion, 
6  St.  Andrew-square,  Edinburgh. 

1905  2Wansbrough,  Thomas  Percival, 
English  and  Scottish  Law  Life 
Assurance  Association,  37  Queen 
Victoria-street,  E.c. 

1902  3  Wares,  Harold  Wallace, 

Yorkshire  Insurance  Company, 
York. 

1862       Waterhouse,  Edwin,  M.A.,  F.C.A., 
F.S.S., 
3  Frederick^ s-pJace,  Old   Jetvry, 
E.C. 

1903  "  Watherston,  Charles  F.,  B.A., 

War  Office,  s.w. 

1883     -  Watson,  John  Robertson, 

British  Law  Fire  Insurance  Co., 
105  West  Oeorge-st.,  Glasgow. 

1894     -  Watt,  George, 

Royal  Insurance  Co.,  Liverpool. 

1900  '2>  Watt,  James,  F.F.A., 

18  Moray-place,  Edinburgh. 

1883  Weall,  Bertram, 

16    Waldegrave-park,    Twicken- 
ham. 
1902     2  Weatlierill,  Charles, 
Scottish   Office,  S.W. 

1894  <2)  Weeks,  Riifus  Wells,  F.A.S., 

New  York  Life  Insurance  Co., 
346  4'  348  Broadway,  New  York, 
U.S.A. 

1898     MVhigham,    Charles    Frederick, 
F.F.A.,  C.A., 
Messrs.  Moncrieff  Sf  Horshitrgh, 
46  Castle-street,  Edinburgh. 

1884  Whyte,  Alexander, 

cjo  3Iessrs.  Lever  Bros.,  Ltd., 
Cambridge,  Mass.,  U.S.A. 

1897     -  Wickens,  Charles  H., 

Government  Statistician's  Office, 
Berth,  West  Australia. 

1896     -  Wilkinson,  Fidward  Berkeley, 

24  Maxilla-gardens,  N.  Kensing- 
ton, w. 

1903     -  Wilkinson,  William  Magnay, 

Citizens'  Life  Assurance  Co., 
24  4' 25  King  William-st reet ,Y..C. 


1904  -  Wilson,  Arthur  Benjamin, 

Australian  Mutual  Provident 
Soc,  Wellington,  New  Zealand. 

1900     -  Wilson,  George, 

Stattdard  Life  Assurance  Com- 
pany, 3  George-st.,  Edinburgh. 

1870     -  Wilson,  Henry  Edward, 

Northern  Assurance  Co.,  1  Moor- 
gate-street,  E.c. 

1873     2  Windett,  Charles, 

Legal  cf*  General  Life  Assurance 
Society,  10  Fleet-street,  E.c. 

1905  ^Winstanley,  Charles  William, 

North  British  (^  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  E.c. 

1903     "  Wood,  William  Archibald  Porter, 
B.A., 
Canada    Life    Assurance     Co., 
Toronto,  Canada. 

1883  Woodhouse,  Lister,  A.C.A.,  F.S.S., 
City  Comptroller,  City-hall, 
Westminster,  s.W. 

1877     -  Woods,  Arthur  Biddle, 

Rock  Life  Assurance  Company, 
15  New  Bridge-street,  E.c. 

1866       Woods,  Bernard, 

Metropolitan  Life  A.^surance 
Society,  13  Moorgate-street,  E.C 

1879       Wornum,  Thornton  Seldcn, 

Rock  Life  Assurance  Company, 
15  New  Bridge-street,  E.c. 

1903     ■  Worth,  Bertram  Oliver, 

Clerical,  Medical  ^  General 
Life  Assurance  Society,  15  St. 
Jatnes's-square,  S.W. 

1871       Yardley,  John, 

Prudential  Assurance  Company, 
Holhorn-bars,  B.C. 

1873       Young,  Alexander  Hunter, 

60  Market -street,  Melbourne, 
Australia. 

1900     ^  Young,  Arthur  Stanley, 

Metropolitan  Life  Assurance 
Society,  13  Moorgate-street,  E.C. 


I 


STUDENTS. 


Thrise  marked  1,  2,  or  3  hare  passed  one,  two,  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (1)  have  been  exempted  vnder  the  Bye-kiu-s  from  the  Examination  in  Part  I, 


Date  of 
becoming 
a  .Student. 


•  Aaron,  David  Hyam, 

Sun  Life  Assurance  Society,  63 
Thread  needle-street,  B.C. 

'  Acum,  Wilfred  HaiTV, 

\h Lordship-lane ,  Wood  Green,^. 

'  Adam,  Cyrus  Cyril, 

Xorthern  Assurance  Compani/, 
7  West  mor  eland -street ,  Dublin. 

'  Addey,  Leonard, 

Clergy  Mutual  Assurance  Soc, 
2  4'  3  The  Sanctuary ,  s.W. 

^  Agutter,  William  John, 

Prudential  Assurance  Company, 
Holhorn-hars,  E.C. 

'  Alder,  Milton  Cromwell, 

Citizens'  Life  Assurance  Co., 
Sydney,  Australia. 

^  Allen,  John, 

Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 

^  Allison,  Sinclair  E., 

Canada     Life     Assurance     Co., 

Toronto,  Canada. 
'  Armstrong,  Charles  Henry, 

Imperial  Life  Assurance  Co.  of 

Canada,  Toronto,  Canada. 

Arnold,  Thomas,  Jr., 
British  Lquitahle  Life  Assur. Co., 
Ltd.,  Q,ueen-street-place,  E.C. 

'  Askwith,  Thomas  Xowell, 

London  Life  Association,  Ltd., 
81  King  William-street,  B.C. 

'  Atkins,  Francis  Cuthbert, 

Prudential  Assurance  Company, 
Hollorn-lars,  E.c. 

'  Ayscough,  Ivan, 

Equity  and  Law  Life  Assurance 
Soc,  \S  Lincoln's-inn-felds,  w.C. 

'  Baber,  Walter  Crosbie, 

Royal  Victoria  Life  Insur.  Co. 
of  Canada,  Montreal,  Canada. 

'  Baggs,  Henry  Ernest, 

English  and  Scottish  Law  Life 
Assurance  Association, \2  Water- 
loo-place, s.W. 

'  Barnett,  Isaac, 

North  British  and  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  e.c. 


Date  of 
becoming 
a  Student. 

1896     1  Barry,  David, 

Royal  Commission  on  the  Uni- 
versity of  Melbourne,  Supreme 
Court  Library,  Melbourne,  Aus- 
tralia. 

1905     '  Beamish,  Edwin  Cooper, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1898     '  Bennell,  Samuel  Thoma.s, 
25  Meath  road,  Ilford. 

1903     1  Bennett,  Reginald, 

Refuge  Assurance  Co.,  O.rford- 
street,  Manchester. 

1898     '  Bennett,  Samuel, 

National  Deposit  Friendly  Soc, 
37  Queen-square,  w.c. 

1902  '  Biden,  Xorman  Frederick, 

Standard  Life  Association,  28 
Elizabeth-st.,  Sydney,  Australia. 

1895  1  Bigby,  Robert  Frederick  Mitchell, 
General  Assurance  Company, 
103  Cannon-street,  E.G. 

1900  '  Bingeman,  ililton  H., 

Great-West  Life  Assurance  Co., 
Winnipeg,  Manitoba,  Canada. 

1903  '  Binney,  Charles  Eardley-Wilmot, 

Royal  Exchange  Assurance  Cor- 
poration, Royal  Exchange,  E.C. 

1891  1  Bird,  Edward  William, 

Northern   Assurance    Company, 
1  Moorgatestreet,  E.C. 
1905     '  Blackadar,  E.  Gordon,  B.A., 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1 901  ^  Blake,  Francis  Seymour, 

62  Oakhurst-grove,  East  Dul- 
wich,  S.E. 

1902  -  Blanchard,  Xorman,  B.A., 

Equity  ^'  Law  Life  Assur.  Soc, 
18  Lincoln' s-inn-fields,  W.C. 

1901     '  Blehl,  Ernest  M.,  A.M., 

Security  Trust  dj'  L'fe  Insurance 
Co.,  26tk  and  Broadway,  New 
York,  U.S.A. 

1887       Blossom,  James, 

186  South-view-road,  Sheffield. 

190i     '  Boag,  Harold, 

liAvondale-terrace,  Gateshead. 

1892  '  Boddy,  Heniy  ilitchell. 

Manufacturers'  Life  Insurance 
Co.,  Cape  Town,  Sauth  Africa. 

c  2 


STUDENTS. 


Those  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  fmtr  Examinations  of  the  Institute. 
Those  marked  (1)  have  been  exempted  under  the  Jlye-laws  from  the  Examination  in  Part  I. 


Date  of 
becominf; 
a  Student. 

1903     '  Hodley,  Rupert  Frank, 

Star    Life    Assurance    Sociefi/, 

32  Moorgate-street,  E.G. 

1897       Bond,  Frederic  D., 

122  South  39<A  Street,  Fhila- 
delphia,  U.S.A. 

1900     '  Borrajo,  Edward  Joseph  William, 
Prudential  Assurance  Companii, 
Holhorn-bars,  E.c. 

1902  '  Bowerniau,  Judali  Philip, 

472  Lqfayette-avemie,  BrooMiin, 
New  York,  U.S.A. 
1897     '  Bowles,  Francis  Marsh, 

Pearl  Life  Assurance  Company, 
London-bridge,  e.c. 

1891     '  Boyd,  Henry  Norris, 

Citg  of  Glasgow  Life  Assurance 
Company,  21  St.  Andrew-square, 
Edinburgh. 

1903  ^  Bradbury,  Algernon  Charles, 

Australian  3Iutual  Provident 
Society,  Melbourne,  Australia. 

1905     '  Bradshaw,  Frank  Law, 

Laio  Guarantee  and  Trust  Soc, 
Ltd.,  49  Chancery -lane,  W.C. 

1899     '  Brady,  John  Francis, 

Citizens'  Life  Assurance  Co., 
Sydney,  Australia. 

1897     '  Brierley,  William  Ernest, 

Refuge  Assurance  Company, 
Oxford-street,  Manchester. 

1904  ^  Broad,  Laurence  C, 

Prudential  Assurance  Company, 
Holborn-hars,  E.C. 

1905  '  Bromby,  Wilfrid, 

Australasia?!  Temperance  and 
General  Mtitual  Life  Assurance 
Society,  Melbourne,  Australia. 

1902     >  Brook,  Frank  A., 

Refuge  Assurance  Co.,  Oxford- 
street,  Manchester. 

1894     1  Brough,  Frank, 

Federal  Life  Assurance  Company, 
Hamilton,  Ontario,  Canada. 

1904  '  Brown,  Arthur  Ewart, 

Scottish  Widows'  Fund  and  Life 
Assur.  Society,  28  Cornhill,  E.c. 

1905  '  Browu,  James, 

Robert-.'st.,  Marrickville,  Sydney, 
Australia. 


Date  of  I 

bccominK  ^ 

n  Studeut.  I 

1891     '  Brown,  William  Heron, 

Gresham  Life  Assur.  Soc,  Ltd., 
St.  Mildred' s-house, Poultry,B.C. 

1905     '  Burrows,  George  Eastoe, 

2    Northolme-road,     Highbury- 
park,  N. 

1905     '  Burrows,  Victor  Albert, 

2    Northolme-road,     Highbury- 
park,  N. 

1901  •  Caldwell,  Richard  H., 

North  British  and  Mercantile 
Insurance  Co.,  Birmingham. 

1904     '  Canter,  Harold, 

National  Provident  Institution, 
48  Gracechurch-street,  E.C. 

1903     '  Capon,  Frank  Ciiristopher, 

Prudential  Assurance  Company, 
Holborn-bars ,  E.c. 

1902  ^  Capon,  Geoffrey  William, 

Norwich  Union  Life  Insurance 
Society,  Norwich. 

1903  '■  Carpenter,  Thomas  B.  Boyd, 

Clergy  Mtitual  Assur.  Society, 
2  (^  3  The  Sanctuary,  s.w. 

1901  '  Carter,  George  Stanley, 

Life  Association  of  Scotland, 
5  Lombard-street,  e.c. 

1899  2  Cm-ter^  jjorman  John, 

Eagle  Insurance  Company,  79 
Pall-ynall,  s.w. 

1900  ^  Chambers,  John  Joseph, 

53  Richmond-mount,  Heading- 
ley,  Leeds.  J 

1902  >  Chandler,  Frederick  Joseph,  1 

Eagle  Insurance  Co.,  79  Pall- 
mall,  s.w. 

1905     ^  Cherry,  John  Arnold, 

Chamber  of  London,  Quildhall, 
E.G.     (Reinstated.)  J 

1903  1  Cheshire,  Harold  Frank,  1 

Woodside,  Shornden,  St. 
Leonard'  s-on-  Sea. 

1903     •  Child,  Robert  Harold, 

North  British  and  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  E.c. 

1905     '  Clarke,  Herbert  George, 

Australian  Widows'  Fund  Life 
Assurance  Society,  Melbourne, 
Australia. 
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Those  marked  1,  2,  or  3  hare  passed  one,  tico,  or  thru  of  the  four  Examiixalions  of  the  Institute. 
Those  marked  (1)  have  been  exempted  under  the  Bye-laics  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1905     '  Clemens,  Frederic  Broadbent, 

Alliance    Assurance    Co.,    Ltd., 

Bartholomew-lane,  E.C. 

1897     '  Clinton,  George, 

Prudential  Assurance  Company, 
Holiorn-hars,  E.C. 

1902     -  Clinton,  Louis  Ernest, 

Sun  Life  Assurance  Society, 
63  Threadneedle-street,  e.g. 

1902     -  Coates,  Frederick  George, 

Commercial  Union  Assur.  Co., 
26  Xew  Bridge-street,  B.C. 

1901  '  Cockerton,  John  Leonard, 

Pioneer  Life  Assurance  Co.,  Ltd., 
Century  -buildings,  31  Xortk 
John-street,  Liverjpool. 

1895  '  Cogar,  William  Edward, 

Netc  York  Life  Insurance  Co., 
Trafalgar-square,  w.c. 

1899  1  Collins,  Patrick  A., 

Citizens'  Jjife  Assurance  Co., 
Sydney,  Australia. 

1902  1  Collins,  William  Ernest, 

61  Osmond-terrace,  Norwood, 
South  Australia. 

1896  1  Cook,  Henry  MUton, 

Standard  Life  Assurance  Com- 
pany,Dalhousie-square, Calcutta, 
India. 

1900  1  Cooper,  Bernard  Hngh, 

Prudential  Assurance  Company, 
Sollorn-bars,  E.G. 

1902  1  Corbett,  Archibald  Gladstone, 

Australian  Mutual  Provident 
Society,  Collins-st.,  Melbourne, 
Australia. 

1905     1  Cotterill,  William  Ernest, 

Mutual  Life  Association  of 
Australasia,  Ltd.,  Sydney, 
Australia.     {Reinstated.) 

1903  '  Cotton,  Arthur  Sparkes, 

Scottish  Office,  s.w. 

1897  ^  Court,  Alexander  George  Dacus, 

Union  Assurance  Society,  81 
Cornhill,  E.C. 

1905     '  Coutts,  Kenneth  Vawdrey, 

Clergy  Mutual  Assurance  Soc, 
2  i^  3  The  Sanctuary,  s.w. 


Date  of 
becoming 
a  Student. 

1901  1  Coventry,  Cameron  H., 

Australasian  Temperance  and 
General  Mutual  Life  Assurance 
Society,  Melbourne,  Australia. 

1904  1  Cowdy,  Henry  Leslie, 

Scottish  Union  ^y  Xafional  Insur. 

Co.,  3  King  William-street,  E.C. 
1894       Cox,  Edward  WiUiam, 

Canada     Life    Assurance     Co , 

Toronto,  Canada. 
189-4       Cos,  Herbert  Coplin, 

Canada     Life     Assurance     Co., 

Toronto,  Canada. 

1905  ^  Cox,  Stanley  Xelson, 

Prudential  Assurance  Company, 
Holborn-bars,  E.G. 

1887     ^  Cross,  Henry  John, 

3Park-rd.,Wandsirorfh-common, 

s.w. 
1897     -  Crump,  Percy  C, 

Prudential  Assurance  Company, 

Solborn-bars,  E.C. 
190i     '  Gushing,  Robertson  Macanlay, 

Sun  Life  Assurance  Company  of 

Canada,  Montreal,  Canada. 

1904  1  Dalrymple,  Alfred  George, 

Canada L if e Assurance  Company, 
Toronto,  Canada. 
1897     '  Dalton,  John, 

London  Lfe  Association,  Ltd., 
81  King  William-street,  E.C. 

1905  '  Dark,  Thomas  Arthur, 

E.rcelsior   Life    Insurance    Co., 

Toronto,  Canada. 
1889     '  Davies,  Hugh  Myddletou, 

Royal  Insurance  Co.,  Liverpool. 
1900     '  Davies,  William  AUisou, 

Borough  Treasurei-'s  Office,  Town 

Hall,  Birkenhead. 
1905  *!'  Davis,  Mervyn,  B.A., 

Connecticut  General  Life  Insur. 

Co.,  Hartford,  Conn.,  U.S.A. 
1899     ^  Davison,  Horace  Williams, 

Manufacturers'    Life    Ins.    Co., 

Toronto,  Canada. 
1891     '  Dawson,  Frank  Aubrey, 

Ecclesiastical  Insurance    Office, 

Limited,      11      Norfolk  -street. 

Strand,  W.C. 

1902  1  Deck,  James  Gilbert, 

Kational  Provident  Institution, 
48  Gracechurch-street,  E.C. 


STUDENTS. 

Those  marked  1,  2,  or  3  have  jxuiseil  oiu,  tico,  or  three  o/  llu  four  ExamiiuUioiis  of  the  Inntitute. 
Those  marked  (1)  hate  been  exempted  vtuler  the  Bye-laws  from  the  ExamituUiun  in  Part  I. 


Hate  of 
becoming 
a  Student. 

1904  1  Defries,  Frederick, 

Union  Assurance  Societi/,  81 
Coruhill,  E.c. 

1902     '  Deiiiiiark,  Robert  John, 

Norwich  Union  Life  Insurance 
Socieft/,  Nortcich. 

1901     '  Dent,  Ernest  Edward, 

London  and  Lancashire  Life 
Assurance  Co>nj)ani/,  66  4"  67 
Cornhill,  B.C. 

1905  '  Derrick,VictorPertival  Augustine, 

43  Fal mouth-road,  s.E. 

1896  1  de  Ville,  Fraiieis, 

Clergy  Pensions  Institution,  11 
Norfolk-street,  Strand,  w.c. 

1890     '  Docker,  Leslie, 

North  British  and  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  B.C. 

1897  '  Dorriaii,  John  Christopher, 

Citizens'  Life  Assurance  Com- 
pany, Sydney,  Australia. 

1901  '  Downes,  Sidney  Cecil, 

Prudential  Assurance  Company, 
Holborn-bars,  E.c. 

1904  '  Drake,  Charles  Clifford  Hall, 

Prudential  Assurance  Company, 
Holborn-bars,  e.c. 

1905  1  DuUey,  John  Fi-ancis, 

Prudential  Assurance  Company, 
Holborn-bars,  B.C. 

1905     •  Eastcott,  William  Merrill, 

Sun  Life  Assur.  Co.  of  Canada, 
Montreal,  Canada. 

1892     1  Edwards,  Edward  Samuel, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1905     '  Edwards,  Herbert  Alfred, 

British  Homes  Assurance  Corp., 
6  Paul-street,  Finsbury,  B.C. 

1905     '  Edwards,  Herbert  Horace, 
31  Haverstock-road,  y.w. 

1902  '  Edwards,  Thomas  Baker, 

Comptroller's  Dept.,  London 
County  Council,  Spring-gardens, 
s.w. 

1892     »  Eedy,  Arthur  Malcolm, 

Citizens'  Life  Assurance  Com- 
pany, Sydney,  Australia. 


Date  of 
Ijecoming 
a  Student. 

1001     '  E-leton,  Harold  Edward, 

Prudential  Assurance  Company, 

Holborn-bars,  B.C. 

1904     '  Eldridge,  Ernest  Edward  Booth, 
Atlas  Assurance  Company,  Ltd., 
92   Cheapside,  B.C. 

1903  »  Ellis,  Thomas  Barnes, 

Public  Works  Loan  Board,  Old 
Jewry,  B.C. 

1893     '  Emery,  John  M., 

Des  Moines  Life  Inturance  Co., 
Des  Moines,  loica,   U.S.A. 

1904  1  Esler,  John, 

Crown  Life  Insurance  Company, 
Toronto,  Canada. 

1892     '  Farrell,  John, 

Citizens'    Life   Assurance     Co., 
Sydney,  Australia. 

1902     '  Farrow,  Alfred  Ellis, 

Flaxton-rectory,  York. 

1001     '  Fielder,  William  Crowhurst, 

Atlas  Assurance  Company,  Ltd., 
92  Cheapside,  E.c 

1904     1  Fippard,  Richard  Clift, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1901     1  Fisher,  John  William,  B.A., 

Croicn      Life     Insurance       Co., 
Toronto,   Canada. 

1896  '  Fisk,  George  William  Victor,  F.S.S.. 
Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1904  '  Fletcher,  Andrew  W.  A.  C, 

Standard    Life   Assurance    Co., 
3  George-street,  Edinburgh. 

1905  '  Flynu,  Benedict  Devine, 

Travellers'  Insurance  Company, 
Hartford,  Conn.,  U.S.A. 

1904  '  Foot,  Alfred  Helsdon, 

Law  Accident  Insurance  Society, 
Limited,  215  Strand,  w.c 

1905  '  Forbes,  James, 

(i real- West  Life  Assurance  Co., 
Winnipeg,  Manitoba,  Canada. 

1901     1  Frauklin,  Herbert  Dare, 

Australian     Mutual     Provident 
Society,  Melbourne,  Australia. 


STUDENTS. 


Those  marked  1,  2,  or  3   have  passed  one,  two,  or  three  of  the  four  Examinations  of  the  InslitiUe. 
Those  marked  (])  have  been  exempted  under  the  Bye-laws  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Stadent. 

1903     '  Fulford,  William  John, 

Prudential  Assurance  Company, 

Holborn-bars,  E.C. 
1890       Clamman,  Robert  Ebeuezer, 

London     Joint      Stock     Bank, 

Princes-street,  E.C. 
1886       Garckc,  Emile,  F.S.S.,  M.I.E.E., 

Ditton-house,  near  Maidenhead. 

1900  '  Garner,  James, 

9  Arlinfffon-ffardens,  ChisuHck,w. 

1901  ti'  Gerrish,  Frank  Wilfred,  B.A., 

Minerva-villa,  Alhert-rd. -south, 
Buckhurst-hiU,  Jissex. 

1899     1  Giles,  Hyltou  Lloyd, 

Pelican  4'  British  Empire  Life 
Office,  70  Lombard-street,  E.C. 

1895     '  Gill,  James  Stewart, 

Australian  Widows'  Fund  Life 
Assur.  Soc,  Sydnet/,  Australia. 

1901  '  Glassford,  David  Murray, 

Mutual  Life  Association  of  Aus- 
tralasia, Sydney,  Australia. 

1893       Glasson,  George  Cornish, 

Economic  Life  Assurance  Soc, 
4  St.  Stephen' s-chbrs.,  Baldwin- 
street,  Bristol. 

1902  '  Gleave,  Charles  Sheldon, 

Refuge  Assurance  Co.,  Odford- 
street,  Manchester. 

1893  1  Gledstone,  W.  L., 

Royal  Exchange  Assur.  Corpora- 
tion, Royal  Exchange,  E.C. 

1902  1  Godsill,  Richard  Collis, 

Liverpool  Victoria  Legal 
Friendly  Soc,  18  St.  Andrew- 
street,  E.C. 

1894  '  Goldiug,  Arthur, 

40  Allerton-road,  Stoke  New- 
ington,  x. 

1905     '  Goodall,  Ernest  Victor, 

51  Ardgowan-road,  Hither- 
green,  S.E. 

1888     '  Gooding,  Harold  John, 

Law  Guarantee  and  Trust  Soc, 
Ltd.,  56  Moorgate-streef,  E.C. 

1903  1  Gopp,  John  Ive, 

14  Church-hill-road,  Waltham- 
stow,  E. 

1902     '  Gordon,  Walter  Hamilton, 

45  Braydon-road,  Stanford- 
hill,  N. 


Date  of 
becoming 
a  Student. 

1897     2Gosset,  Thorold, 

16    Durham-road,     Wimbledon, 

s.w. 
1886      Gover,  Frederick  Field,  F.S.S., 

10  Lee-park,  Blackheath,  S.E. 
1886       Greening,  Herbert  Joseph, 

Abstainers' ^'  General  Insur.  Co., 

City-bu ildings,  Birmingham. 

1901  >  Hall,  Arthur  F., 

North  American  Life  Assurance 
Co.,  North  American  Life  Build- 
ing, 112  - 118  King-street-west, 
Toronto,  Canada. 

1902  -  Hallett,  William  Sebastian,  B.A., 

Equitable  Life  Assurance  Soc, 
Mansion-house-street,  E.C. 

1901  '  Hamilton,  George  Powell, 

North  American  Life  Assurance 
Co.,  McLean  Block,  6  Douglas- 
street,  Guelph,  Ontario,  Canada. 

1905     '  Hamley,  Ernest  Fountain, 

Australasian  Temperance  and 
General  3Iutual  Life  Assurance 
Society,  Melbourne,  Australia. 

1902  '  Haminant,  Francis  Clive, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 
1905     '  Hammond,  Harry    Piersou,  B.A., 
A.A.S., 
Mutual   Life   Insurance    Co.  of 
New  York,  New  York,  U.S.A. 

1892       Hancock,  Arthur  Tom, 

Clerical,  Medical  Sf  General  Life 
Assurance  Society,  15  St.  James' s- 
square,  S."W. 

1903  -  Hancock,  Edwin  J., 

72  Tredegar -road.  Bow,  e. 

1902  1  Hardy,  Reginald  Herbert, 

32  Highfield-street,  Leicester. 

1903  1  Harley,  Brian, 

Guardian  Assurance  Co.,  11 
Lombard-street,  E.C. 

1905     '  Harnack,  Frederick  William, 

Sceptre  Life  Association,  Ltd., 
•  40  Fin-sbury-pavement ,  E.C. 

1901     '  Harper,  Henry, 

103  Waverley-road,  Small  Heath, 
Birmingham. 

1905     '  Harrington,  Eustace  Woods, 

Northern  Assurance  Company, 
1  Moor  gate-street,  E.c. 


STUDENTS. 


Titose  marked  1,  2,  or  3  have  passed  one,  tu-o,  or  three  of  the  fmtr  Examinations  of  the  Institute. 
Those  viarked  (1)  have  been  e-xempted  vnder  the  Bye-latvs  from  the  Exaviinalion  in  Fart  I. 


Date  of 
becoming 
a  Studeut. 

1903  1 
1889  • 

1905  ' 

1896 

1894  J 

1905  n> 

1905  1 

1903  ' 

1896  ' 

1902  1 

1896  1 
1905  » 
1898  - 

1895  = 
1902  1 

1901  1 
1898 

1902  1 


Harris,  Ernest  Arthur, 

40  Lamberf-r(I.,Brixfon-hiU,s.-\x. 
Harris,  Heury, 

Friends'   Provident    Institution, 

17  Gracechttrch-street,  E.C. 
Harrison,  Launcelot, 

Citizens'    Life    Assurance    Co., 
Si)dneif,  Australia. 
Haskins,  George  Frederick,  A.C.A., 

18  Walbrook,  E.C. 
Hatten,  David  Leslie, 

Standard     Life   Assurance    Co., 

83  King  William-street,  E.C. 
Heron,  David,  M.A., 

21  Upper  Bedford-place,  Russell- 
square,  w.c. 
Hill,  Charles  Dorell, 

Queen' s-villa,  Sigh-road,    Chis- 

icick,  w. 
Hill,  Fnmk  Wilson, 

yorioich   Union  Life  Insurance 

Society,  Xoricich. 
Hines,  Walter  Robert, 

li'oricich    Union  Life  Insurance 

Society,  Norwich. 

Hodge,  Cecil  Wilfred, 

Star    Life    Assurance    Society, 

32  Moorgate-street,  e.c. 
Hogg,  Charles, 

10  Whitehall-place,  S.W. 
Homan,  Russell  Charles, 

3  The  Terrace,  Camden-sq.,  K.AV. 
Hooper,  George  Duncan, 

Prudential  Assurance  Company, 

Solborn-bars,  E.C 
Horn,  Ernest  Frederick, 

Equity  <^-  Law  Life  Assur.  Soc, 

18  Lincoln's  Inn  Fields,  w.c. 
Houston,  Charles  Cornelius, 

Metropolitan    Asylums     Board, 

Victoria-embankment,  E.G. 

Howell,  Archibald  Rennie,  B.A., 

Royal  Insurance  Co.  of  England, 

Montreal,  Canada. 
Hughes,  Arthur  J., 

China  Mutual  Life  Insur.    Co., 

Shanghai,  China. 

Hughes,  Charles,  A.A.S., 
Insurance    Department    of    the 
State  of  Connecticut,  Hartford, 
Conn.,  U.S.A. 


Date  of 
becoming 
a  Student. 

1902     '  Hugill,  Herbert, 

"  Briarfield,"  Keighley. 

1904  '  Humphreys,  Harry  Lewis, 

Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  e.g. 

1902     '  Humphreys,  John  A., 

National  Mutual  Life  Assurance 
Society,  39  King-street,  Cheap- 
side,  E.G. 

1902     •  Humphry,  Edmund  William, 

Life  Association  of  Scotland, 
5  Lombard-street,  E.C. 

1891       Hunt,  Arthur  Leonard, 

Wesleyan  and  General  Assur. 
Soc,  101  Finsbury -pavement,  E.c 

1902  '1'  Jackson,  Charles  William,  :M.A., 
c  0    M.    M.    Dawson,    Esij.,    11 
Broadicay,  New  York,  U.S.A. 

1902     -  Jackson,  Herbert  Moore, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1890     -Jackson,  Samuel,  F.F.A., 

Scottish  Widows'  Fund  and  Life 
Assurance  Society,  Liverpool. 

1905  '  Jennings,  Reginald  Webb, 

Australasian  Temperance  and 
General  Mutual  Life  Assurance 
Society,  Melbourne,  Australia. 

1896     '  Jcpps,  John  Blacklee, 

English  and  Scottish  Law  Life 
Assurance  Assoc,  12  Waterloo- 
place,  s.'n'. 

1905     '  Johns,  Arthur  Humphreys, 

Colonial  Mutual  Life  Assurance 
Society,  Melbourne,  Australia. 

1904     '  Johnson,  Frank  Henry, 

Law  Life  Assurance  Society, 
187  Fleet-street,  e.c. 

1898     '  Johnston,  Arthur  Edward, 
3  Cumnor-road,  Sutton. 

1902  '  Jones,  Edward  Furnival,  A.S.A.A,, 

Hearts  of  Oak  Benefit  Society, 
17  Charlotte-street,  w. 

1903  '  Jones,  Ernest  Stephens, 

National  Debt  Office,  e.g. 

1896     '  Jones,  Richard  Foxley, 

Refuge  Assurance  Co.,  Oaford- 
streef,  Manchester. 


STUDENTS. 


Those  marled  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examiiwtions  of  the  Institute. 
Those  marked  (1)  have  leeii  exempted  under  the  Bye-laws  from  the  ExamiiMtion  in  Part  I. 


Date  of 
becoming 
a  Student. 

1905     '  Keevil,   Norman   Alexander 

Clement, 
Blagdon,  Park-road,    Watford, 
Herts. 

1893  3  Kelham,  Cyril  Stephen, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1902  '  Kemper,  J.  M.  de  Boscb, 

La  Mutuelle  HoUandaise  Com- 
pagnie  d' Assurance, 21  Avenuede 
r  Opera,  Paris. 

1905     ^  Kenchington,  Frank, 

6  Hamilton-road,  Highbury,  N. 

1905     '  Kidd,  Hubert  D., 

Mutual  Life  Insur.  Co.  of  Neiv 
York,  16,  17  Sf  18  Cornhill,  e.c. 

1905     1  King,  Albert  Edward, 

Provident  Clerks'  and  General 
Mutual  Life  Assur.  Association, 
27  Sf  29  Moorgate-street,  E.c. 

1894  -  Kingsbury,  James  William, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1900     1  Kirkbam,  Alfred, 

C/O  Messrs.  Thos.  Mitchell  ^  Co., 
Lonsdale-street,     Melbourne, 
Australia. 

1903  ^  Kirsopp,  Frederick, 

Liverpool  Victoria  Legal 
Friendly  Society,  18  St. 
Andrew-street,  E.c. 

1895  '  Knight,  Alfred  Murray, 

Bank-house,  Chapel-st.,  Devon- 
port. 

1905     1  LafPord,  Harry  George, 

Legal  and  General  Life  Assur. 
Society,  10  Fleet-street,  E.C. 

1905     '  Laing,  John  Morrison, 

Mutual  Life  Assurance  Co.  of 
Canada,  Waterloo,  Ontario, 
Canada. 

1902     '  Lang,  Frederick  John, 

Royal  London  Friendly  Society, 

Finsbury-square,  E.c. 
1905     1  Laugstaff,  Milton  Palmer, 

Imperial  Life  Assurance  Co.  of 

Canada,  Toronto,  Canada. 

1904  '  Latham,  Percy  James, 

Inland  Revenue  Department, 
Falkirk,  N.B. 


Date  of 
becoming 
a  Student. 

1904     '  Lee,  Frank  Sidney, 

Ocean  Accident  and  Guarantee 
Corporation,  36-44  Moorgate- 
street,  E.G. 

1904     1  Lee,  Frederick, 

Ecclesiastical  Insurance  Office, 
11  Norfolk-street,  Strand,  w.c. 

1894  Leonard,  Maurice, 

14  Sotheby-road,  Highbury,  N. 
1904     1  Levey,  Ealph, 

Prudential  Assurance  Company, 
Holborn-bars,  e.c. 

1904     ^  Lewty,  Francis  Arthur, 

Equity  and  Law  Life  Ass.  Soc, 
18  Lincoln' s-inn-fields,  W.C. 

1896     1  Ley,  James, 

Officeof  the  Actuary  for  Friendly 
Societies,  Melbourne,  Australia. 

1889  '  Lighton,  Harold  John, 

Law  Union  ^'  Crown  Insurance 
Co.,  126  Chancery-lane,  W-C. 

1904     '  Linzmeyer,  Louis,  F.A.S., 

Manhattan  Life  Insurance  Co., 
64-70  Broadway,  New  York, 
U.S.A. 

1895  '  Littell,  Lewis  Lloyd, 

Standard  Life  Assurance  Co., 
83  King  William-street,  E.C. 

1904     I  Littlefair,  James  Taylor, 

Refuge  Assurance  Co.,  Oxford- 
street,  Manchester. 

1890  Love,  Robert, 

Fcclesiastical  Insurance  Office, 
11  Norfolk-street,  Strand,  W.C. 

1888     '  McConway,  James  Robert, 

Royal  Insurance  Company,  Liver- 
pool. 

1903  '  McDonald,  Charles  Joseph  Angus, 
Australian  Mutual  Provident 
Society,  Wellington,        New 

Zealand. 

1903  '  Macdonald,  Charles  Strange,  M.A., 

Confederation  Life  Association, 
Toronto,  Canada. 

1904  '  Macfarlane,  Edmond  Scales, 

Manufacturers'  Life  Insurance 
Company,  23  Water  Street, 
Yokohama,  Japan. 

1902     1  McGee,  Cyril  H. 

Bo.v  981,  St.  Thomas,  Ontario, 
Canada. 


STUDENTS. 


Those  marked  1,  2,  or  3  have  passed  one,  tiro,  or  three  of  the  four  Ex(imi7iutioHS  of  the  Institute. 
Those  marked  (1)  have  been  exempted  ujider  the  Bye-laws  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1905     '  McKcchnit",  John  Henry, 

Waferford  High  School,  Water- 
ford,  Ontario,  Canada. 

1902  'McKcllar,  John  A., 

Equitable  Life  Assiir.  Society  if 
the  United  States,  \20Broadway, 
New  York,  U.S.A. 

1903  -  Malthy,  Charles  Hugh, 

Scottish  Widows'  Fund  and 
Life  Assurance  Society,  28 
Cornhill,  E.C. 

1903  1  Manly,  (Jeorge  William,  B.A., 

Clerical,  Medical  ^  General 
Life  Assurance  Society,  15  St. 
James' s-square,  s.W. 

1904  1  Marlin,  James  Harold, 

Ocean  Accident  and  Guarantee 
Corporation,  36-44  Moorgate- 
street,  E.C. 

1905  •  Marshall,  Arthur  Williiiin, 

cfo  Messrs.  A.  Marshall  cj"  Co., 
93  Queen  Victoria-street,  e.g. 

1905     '  Marshall,  John  Edwin, 

Prudential  Assurance  Company, 
13  Waterhouse-street,  Sal  if  ax. 

1903  '  Martin,  Frederick  Charles, 

Prudential  Assurance  Company, 
Holborn-bars,  E.G. 

1904  ^  Matheson,  Donald, 

Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 

1895     ^  Mayhew,  Percy  Craske, 

4  Princess-road,  Selhursf,  s.E. 

1890     ^  Meikle,    Henry    George    Watson, 
F.F.A., 
Oriental    Government    Security 
Life    Assurance    Co.,   Limited, 
Bombay,  India. 

1901  -  Melville,  Henry  Edward, 

Alliance  Assurance  Company, 
Ltd.,  Bartholomew-lane,  E.G. 

1892     '  Meyers,  Henry  Wilson, 

National  Mutual  Life  Associa- 
tion of  Australasia,  5  Cheapside, 
E.C. 

1899     "Minus,  Ernest  Edwin, 

Norwich  Union  Life  Insurance 
Society,  Norwich. 

1902  '  Moore,  Huhert  Fred, 

London  Assurance  Corporation, 
7  Royal  Exchange,  E.c. 


Date  of 
becoming 
a  Sjtudeut. 

1903  »  Moore,  Kodcrick  John, 

102,     Caithness-road,    Mitcham, 
Surrey. 

1898     '  Moore,  Stanley, 

Prudential  Assurance  Company, 
Holborn-bars,  E.G. 

1904  '  Moran,  Albert  James, 

Sun  Life  Assurance  Society,  63 
Threadneedle-street,  E.C. 
1902     '  Morton,  Francis, 

Commercial     Union    Assurance 
24,  25  Sf  26  Cornhill,  B.C. 

1902     1  Mncklc,  Charles  Park, 

Union     Life      Assurance      Co., 

Toronto,  Canada. 
19U4     '  JIulcahy,  Francis  Benedict, 

Citizens'    Life    Assurance    Co., 

Sydney,  Australia. 

1902  '  Mulliu,  Alexander,  B.A., 

76  Major-st.,  Toronto,  Canada. 

1903  '  Myei-s,  Harry  Duxbury,  A.S.A.A., 

64  Devonshire-street,  Keighley. 

1896  '  Neale,  Maurice  Baldwin, 

Alliance    Assurance     Company, 
Ltd.,  Bartholomew-lane,  e.g. 

1903  '  Xeill,  William  Adam  Hoyes, 

Scottish   Widows'  Fund  Sf  Life 
Assur.  Soc,  28  Cornhill,  E.C. 

1905  ,1)  Nicholl,  Charles  Carlyon,  B.A., 

Edinburgh  Life  Assurance  Co., 
22  George-street,  Edinburgh. 

1904  '  Norris,  Isaac  Taylor, 

Collegiate     Institute,      Ottawa, 
Canada. 
1903     '  Northcott,  John  Arthur, 

St.  Andrew's   College,    Toronto, 
Canada. 

1901  '  Nugent,  James, 

Cornwall,  Ontario,  Canada. 

1903     1  Gates,  Percy  Tuckfield, 

30  High-street,  Wimbledon,  s.w. 

1902  ti) O'Connor,  William,  M.A.,  M.D., 

Mutual   Life   Insurance    Co.    of 
New  York,  Toronto,  Canada. 

1892     '  O'Reilly,  Anthony  James, 

Government   Insurance   Depart- 
ment, Ottawa,  Canada. 

1897  '  Oshorn,  Nathaniel  Banner 

Francis, 
11  Bruce-gruve,  Tottenham,  x. 


I 


STUDENTS. 


Those  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examinations  of  the  Institute 
Those  marked  (1)  have  been  exempted  iitider  the  Bye-laws  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1905     •  Osborne,  William  Arthur, 

Ocean  Accident  S^  Guar.  Corp., 
Ltd.,  36-44  Moorgate-street,  e.g. 

1905  '1'  Owen,  David  John,  B.A., 

62  Union-road,  Rotherhithe,  s.E. 

1893     1  Owen,  Edgar  Theodore,  F.S.S., 

Under  Secretary  for  Lahotir, 
Registrar  of  Friendly  Societies 
and  Government  Actuary ,  Perth, 
West  Australia. 

1901     'Papworth,    Frederick    William, 
A.S.A.A., 
St.       David's,       Longley-road, 
Tooting,  s.w. 

1904     1  Parker,  John  G., 

University  of  Toronto,  Toronto, 
Canada. 

1904  '  Parker,  Walter  Montgomery, 

Prudential  Assurance  Company, 
Holborn-bars,  e.g. 

1895  '  Pascoe,  William  Yeoman  Bennett, 

Prudential  Assurance  Company, 
Holborn-bars,  E.G. 

1897     '  Paton,  Harry  Arthur, 

Royal  Exchange  Assurance  Cor- 
poration, Royal  Exchange,  E.G. 

1905  '  Patrick,  James, 

Audit  Office,  Town-hall,  Birken- 
head.    (Reinstated.) 

1896  -  Penny,  Charles  Augustus, 

Prudential  Assurance  Company, 
Holborn-bars,  E.G. 

1905     '  Perry,  Sidney  James, 

Northern  Assurance  Company, 
1  Moorgate-street,  e.g. 

1901     '  Potter,  Herbert, 

Britannic  Assurance  Co.,  Ltd., 
Broad-st. -corner,     Birmingham . 

1905     1  Phillips,  Thomas  Ashley, 

117  IF.  leth-street.  New  York, 
U.S.A. 

1904  1  Phillips,  Walter,A.C.I.S.,A.S.A.A., 

8  Riverdale-terrace,  Richmond, 
Surrey. 

1905  ^  Pickup,  John  Richardson, 

National  Provident  Institution, 
48  Gracechurch-street,  E.G. 
1905     '  Pollard,  Edward  Cecil, 

The   Castle,  Rochester. 


Date  of 
becoming 
a  .Student. 

1898       Poort,  Willem  Anthonie,  Phil.  Nat. 
Doct., 
Algemeene      Friesche       Levens- 
oerzelcerings  Maatschappij  Leeu- 
warden,  Leeuwarden,  Holland. 

1904  '  Portch,  Albert  Garfield, 

Canada  Life  Assurance  Company, 
Toronto,  Canada. 

1903  '1'  Porter,  Prank,  M.A., 

MansfieldHouse, Canning  Totvn,v.. 

1893  '  Pownall,  Herbert  Wilfred, 

Australian  Mutual  Provident 
Society,  Adelaide,  Australia. 

1901  '  Ramsay,  Cecil  Byron, 

Mutual  Life  Insur.  Co.  of  New 
York,  16,  17  4'  18  Cornhill,  e.g. 

1905  1  Reeve,  Gilfrid  Montier, 

Newlands,    Prospect-hill,    Wal- 
thamstow,  E. 
1898     '  Keynell,  Guy  Courtenay, 

National  3Iutual  Life  Assurance 
Society,  39  Kiug-st.,  Cheapside, 
E.G. 

1904  '  Reyner,  Harry  Fane, 

Refuge  Assurance  Coinpani/, 
Oxford-street,  Manchester. 

1903  '  Reynolds,  William  Daniel, 

Prudential  Assurance  Company, 
Holborn-bars,  e.g. 

1904  '  Rice,  George  Ritchie, 

58  Croxted-road,  West  Dulwich, 
S.E. 

1894  1  Richards,  Gilbert  P.  A., 

Oak  Cottage,  Bulwer-road,  New 
Barnet. 

1904     1  Ridgway,  Wulfric, 

Sun  Life  Assurance  Society, 
63  Threadneedle-street,  e.g. 

1902  '  Robertson,  Aubrey  Charles, 

London  Assurance  Corporation, 
7  Royal  Exchange,  E.G. 

1903  '  Robertson,  Bernard, 

Prtidential  Assurance  Company, 
Holborn-bars,  E.G. 
1903     '  Robinson,  Ernest  William, 

Standard  Life  Association,  Ltd., 
28  Elizabeth-street,  Sydney, 
Australia. 

1896     '  Robinson,  Frederick  Charles, 

Royal  Exchange  Assur.  Corpora- 
tion, Royal  Exchange,  E.G. 


STUDENTS. 


Those  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examinatiotis  of  the  Institute. 
Those  marked  (1)  have  been  exempted  uiuler  the  Bye-laws  from  the  Exami7iation  in  Part  I. 


Date  of 
becoming 
a  Student. 

1893     'Roll,  Frederick  James, 

Pearl  Life  Assurance  Company, 
London-bridge,  E.C. 

1893     '  Roodenburch,    Bartholomeus 
Adriauus, 
Verzekeringsbank   Victoria, 
126    Keizersgracht,  Amsterdam. 

1895     '  Ross,  Christopher  Watson, 

cjo  Messrs.  M.  Moss  Sf  Co., 
Flinders-lane,  Melbourne,  Aus- 
tralia. 

1901     '  Rouutree,  Arthur  FitzGerald, 

The  Sectory,  Stretford,  near 
Manchester. 

1905     '  Rowland,  Stanley  Jackson, 

Clerical,  Medical  and  General 
Life  Assurance  Society,  15  St. 
Jameses-square,  s.w. 

1895       Rowley,  James  Edward,  A.C.A., 
7  Waterloo-street,  Birmingham. 

1899     '  Rutter,  Edward  Valentine, 

Pelican  S,'  British  Empire  Life 
Office,  70  Lombard-street,  e.c. 

1901  1  Sadler,  Percy, 

Prudential  Assurance  Company, 
Solborn-bars,  E.c. 

1894.       Salter,  George  Ferry,  F.A.S., 

123  N.  Wfh-street,  E.   Orange, 

N.J.,  U.S.A. 
1905     '  Schooling,  Terence  Holt, 

40b  Lavender  Sweep,  s.w. 
1897     ^  Scott,  Alexander  Lewis, 

Australian     Mutual     Provident 

Society,  Melbourne,  Australia. 
1888       Sewell,  Richard,  F.F.A.,  C.A., 

British  Widows'  Assurance  Co., 

1  Old-street,  e.c. 

1905     '  Sharp,  Harold  Gregory, 

Friends'  Provident  Institution, 
17  Gracechurch-street,  E.G. 

1902  '  Shrubsole,  Stanley  Smith, 

Prudential  Assurance  Company, 
Solborn-bars,  E.c. 

1892     '  Simpson,  William  Mnrray, 

North  British  and  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  E.G. 

1905     •  Sinclair,  Coll  Claude, 

Great-  West  Life  Assurance  Co., 
Vancouver,  B.C.,  Canada. 


Date  of 
becoming 
a  Student. 

1904  '  Sinclair,  William  Alexander, 

Canada  Life  Assurance  Company, 
Toronto,  Canada. 

1891     '  Sindall,  Alfred  John, 

London  and  Lancashire  Life 
Assur.  Co.,  66  4"  67  Cornhill,  e'.c. 

1888     -Slimon,  William  James,  F.F.A., 

10  Mayfield-terrace,  Edinburgh. 

1905  '  Sloan,  Joseph  James  Eastwood, 

Corporation  Audit  Department , 
Liverpool. 

1902  ^  Smith,  Septimus  Woutner, 

Equitable  Life  Assurance  Soc, 
Mansion-house-street,  E.C. 

1903  '  Smith,  William, 

Standard  Life  Association,  Ltd., 
28  Elizabeth-street,  Sydney, 
Australia. 

1902  '  Smither,  Herbert  Buxton, 

University  Life  Assurance  Soc, 
25  Pall-mall,  S.W. 

1903  -  Sneddon,  Audi-ew  William, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1904  '  Spring,  Stanley  Harold, 

London  Guarantee  and  Accident 
Company,  61  Moorgate-st.,  E.G. 

1904  >  Sprules,  Alfred  M., 

"  Trelawne,"  Sutton,  Surrey. 

1903     1  Stanford,  Harold  William, 

43  Lower  Stockbridge-roud , 
Winchester. 

1901     '  Steffensen,  Johan  F., 

Forsikringsraadet,  1  Christians- 
gade,  Copenhagen. 

1898     3  Stewart,  Lionel  William, 

Alliance  Assurance  Co.,  Ltd., 
Bartholomew-lane,  E.C. 

1886     -Stirling,  James,  F.F. A., 

Law  Union  and  Crown  Insur. 
Co.,  126  Chancery-lane,  w.c. 

1905  'Stone,  Mark, 

Merton  College,  Oxford. 

1903  "  Story,  Cyril  Lionel  William  Steane, 
Norwich  Union  Life  Insurance 
Society,  71  ^  72  King  William- 
street,  E.C. 

1888     '  Stott,  Walter, 

Boyal  Insurance  Co.,  Liverpool. 


STUDENTS. 


Those  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examinations  of  the  Institvte. 
TJiose  marked  (1)  ?iave  been  exempted  vnder  the  Bye-kiirs  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 


Streeter,  Theodore  Edward, 
F.O.      Sox      1415,      Winnipeg, 
Manitoba,  Canada, 

Strong,  Gordon  Gilbert, 
Sun    Life    Assurance     Society, 
63  Thread  needle-street,  B.C. 

Strong,  William  Boughton, 
Prudential  Assurance  Companif, 
Holhorn-tars,  B.C. 

Stuart,  Arthur  William, 
National  Provident  Institution, 
48  G-racechurch-street ,  B.C. 

Stuart,  C.  J.  S., 
Canada     Life     Assurance     Co., 
Toronto,  Canada. 

Start,  Arthur  James, 
Pelican  and  British  Empire  Life 
Office,  70  Lombard-street,  E.G. 

Suddaby,  William  A., 
Liverpool        Victoria         Legal 
Friendly  Society,  18  <S/.  Andrew- 
street,  B.C. 

Tamkin,  Walter  Ellis, 
Prudential  Assurance  Company, 
Holborn-bars,  B.C. 

Thompson,  John  Heni-y  Reginald, 
Prudential  Assurance  Company, 
Holborn-bars,  B.C. 

Thompson,  John  Spencer, 
Mutual   Life   Insurance    Co.    of 
Xeu:  York,  Xew  York,  U.S.A. 

Thompson,  Joseph  William, 
Norwich    Union  Life  Insurance 
Society,  Norwich. 

Thompson,  William  George, 
Commercial  Union  Assurance  Co., 
24,  25  4-  26  Cornhill,  B.C. 

Thomson,  Frederick  Robert  T., 
Kent-house,    Church-end,  Finch- 
ley,  y. 

Thwaites,  Frederick  George, 
Norwich   Union  Life  Insurance 
Society,  Norwich. 

Tipping,  Oswald, 
Trustees,  Fxecutors  and  Agency 
Co.,  Limited,  412  Collins-street, 
Melbourne,  Australia. 

Tope,  Maurice  William, 
National  Mutual  Life  Assurance 
Society,  .39  King-street,   Cheap- 
side,  B.C. 


Date  of 
becoming 
a  Student. 

1897 


'  Townshend,  Edward  Villiers, 
Scottish  Widows'  Fund  and  Life 
Assurance  Society,  28  Baldwin- 
street,  Bristol. 

1901  ^  Tregaskis,  George, 

Sun  Insur.  Office,  40  Chancery- 
lane,  w.c. 

1905     '  Tutill,  Hubert  Linzee, 

English  ^-  Scottish  Law  Life 
Assur.  Association,  12Waterloo- 
place,  s.w. 

1891       Tyler,  Edgar  Alfred,  F.S.S., 

9   Old    Jewry-chambers,    Bank, 

B.C. 

1904  '  Underwood,  Reginald, 

Guardian  Assurance  Company, 
11  Lombard-street,  B.C. 

1905  1  Walker,  Dwight  A., 

Equitable  Life  Assurance  Soc. 
of  the  United  States,  120  Broad- 
loay,  Neio  York,  U.S.A. 

1904     ^  Warnock-Fielden,  Francis  Hugh, 
Prudential  Assurance  Company, 
Holborn-bars,  B.C. 

1904  '  Warren,  Cyril  Ferdinand, 

Prudential  Assurance  Company, 
Holborn-bars,  B.C. 

1903     ^  Watson,  Alexander  R.  D., 

Devonport,  Auckland,  New 
Zealand. 

1900     1  Watt,  Arthur  W., 

Sun  Life  Assur.  Co.  of  Canada, 
Montreal,  Canada. 

1898     '  Webb,  Lloyd, 

Commercial  Union  Assur.  Co., 
26  New-bridge-street,  E.c. 

1905  '  Wellington,  Frank, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 

1902  1  WeUisch,  Frederick, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1893     ^  Welman,  Arthur  Joseph, 

Legal  Jj'  General  Life  Assurance 
Soc,  15  Tithebarn-st.,  Liverpool. 

1905     1  Welsh,  Willis, 

Prudential  Assurance  Company, 
Holborn-bars,  B.C. 


STUDENTS. 


Those  marked  1,  2,  or  3  have  passed  one,  tivo,  or  three  nf  the  fnnr  Examinations  of  the  Institute. 
Those  marked  (1)  hare  1>een  exempted  vnder  the  JSye-Iairs  from  the  Examination  in  Part  I. 


Date  of 
Ijecoming 
a  Student. 

1904  •  Wen  11,  Albert  Edward 

Prudential  Assurance  Company, 
Jlolborn-bars,  E.c. 

1905  '  White,  Osborn  Denyer, 

Commercial      Union     Assurance 

Co,  24,  25  cf-  26,  Cornhill,  e.c. 
1905     1  White,    Robert   Campbell 
Shearbum, 

250  King's-road,   Kingston-hill, 

Surrey. 
1902     '  White,  Wilfred  Clare, 

Manufacturers'    Life    Insurance 

Co.,  Toronto,  Canada. 
1886     1  Williams,  David, 

181  Queen  J^ictoria-street,  E.C. 

1905     1  Williams,  Hugh  Corden, 

Australian  Mutual  Provident 
Society,  Hohart,  Ta.tmania, 
Australia. 

1895     •  Williams,  Henry  Samuel  Walter, 
Liverpool   <Sf   London  4     Globe 
Insurance  Company,  Melbourne, 
Australia. 

1900  <i*  Williams,  Lewis,  B.A., 

CoJnmercial  Union  Assur.  Co., 
26  New  Bridge-street,  e.c. 

1901  -  Wilton,  Herbert  George, 

Norwich    Union  Life  Insurance 
Society,  Norwich. 
1894     1  Windett,  Sydney  V., 

Eagle  Insurance  Company,  79 
Pall-mall,  s.w. 

1905     1  Wisdom,  Sidney  Herbert, 

Estate  Duty  Office,  Somer-iet- 
house,  w.c. 


Date  of 
becoming 
a  Student. 

1903  - 

1895  ' 

1901  ' 

1902  ' 

1905     1 
1900     1 

1894  1 

1886 

1895  ' 

1903  1 
1897     > 

1904  ' 


Wolfenden,  Edgar  Sydney, 
Australian     Mutual     Prorident 
Society,  Sydney,  Australia. 

Wood,  David  James, 
Commercial     Union     Assurance 
Co.,  24,  25  ^  26  Cornhill,  E.c. 

Wood,  Roland  Stuart, 
Liverpool   4'   London    <^    Globe 
Insurance  Co.,  1  Cornhill,  E.C. 

Woodhouse,  David  Alfred, 
Pefuge  Assurance   Co.,  Oxford- 
street,  Manchester. 

Woodward,  James  Howard, 
137  Gilloff-road,  Birmingham. 

Woolston,  Paul  Livingston,  B.S., 
50  Maine  avenue,  Ocean-grove 
New  Jersey,  U.S.A. 

Wyatt,  George  Matthew, 
Central      Insurance      Company, 
12  &  13  Nicholas-lane,  E.c 

Yeatman,  Alexander  Alfred, 
2  Coleman-streei,  E.C. 

Yeldham,  William  James, 
Prudential  Assurance  Company 
Holborn-bars,  E.C. 

Young,  Henry  J., 
Prudential  Assurance  Company, 
Holhorn-bars,  e.c. 

Younger,  R.  Hugh, 
Liverpool   tSf   London   ^    Globe 
Insurance     Co.,    1    Dale-street, 
Liverpool. 

Zumstein,  Herbert  Christian, 
Australian     Mutual     Provident 
Society,  Melbourne,  Australia. 


CORRESPONDINa   MEMBERS. 


Belg'ium. 
BRUSSELS. 

M.  George  H.  Adan, 

Directeur-General de  la  Boyale  Beige 
Compagnie  Anonyme  d' Assurances  a 
Forfait  sur  la  vie  et  contre  les  Acci- 
dents ;  Hue  Roy  ale  (Coin  Impasse  du 
Pare  J. 

M.  Am.  Begault,  F.A.S., 

Vice-President  de  V Association  des 
Actuaires  Beiges.  Menibre  Corre- 
spondant  de  VInstitut  des  Actuaires 
Francais ;  72  Bue  du  Lac. 


M.  Leou  Duboisdeughien, 

Directeur  de  la  Caisse  Generate 
d'Epargne  et  de  Retraite ;  96  Rue 
Gerard. 

M.  Leon  Hamoir, 

Directeur-General  de  la  C^-  des  Pro- 
prietaires  Reunis ;  16  Rue  de  Loxum. 

M.  Fl.  Hankar, 

Directeur  -  General  de  la  Caisse 
Generate  d'Epargne  et  de  Retraite; 
50  Rue  du  Fosse-aux-Loups. 


M.  Omer  Lepreux,  F.A.S., 

Birecteur- General  Sonoraire  de  la 
Caisse  GenJrale  d'Epargne  et  de 
Eetraite.  Directeur  de  la  Banque 
Nationale  de  Belgique.  President  du 
Comite  Permanent  des  Congres  Infer- 
nafionaux  d'Actuaires.  President 
de  r Association  des  Actnaires  Beiges. 
Memlre  Correspondant  de  Flnstitut 
des  Actuaires  Fran^ais.  Jletnlre  de 
la  Commission  Permanente  des 
Sociites  Mutualistes  et  de  la  Com- 
mission Cenfrale  de  Sfatistique. 
Membra  de  la  Commission  des 
Accidents  du  Travail.  Ancien 
Capitaine  du  Genie  Charge  de  Cours 
a  I'Ecole  Militaire;  39  Rue  de  Turin. 

Denmark. 
COPENHAGEN. 

Prof.  Thorvald  NicolaiTliiele,  Dr.  Phil., 
Astronomical  Observatory . 

France. 
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M.  Paul  Guieysse,  F.A.S., 

President  de  I'In.stitut  des  Actuaires 
Francais.  Depute  du  Morbihan  ,- 
2  Rue  Dante. 

M.  Hermann  Laurent,  Dr.  Sc, 

Professeur  a  I'lnstitut  Agronomique. 
Vice-President  du  cercle  des  Actuaires 
Francais;  18Rue  Denfert-Rochereau. 

M.  Leon  Marie,  F.A.S., 

Sous-Directeur,  Le  Phenix  Compagnie 
d' Assurances  sur  la  vie.  Membre 
Correspondant  de  I' Association  des 
Actuaires  Beiges.  Membre  Agrege  de 
rinstitut  des  Actuaires  Francais;  28 
Rue  de  Chateaudun  {IX*). 

M.  Albert  Quiquet,  F.A.S., 

Actuaire,  Da  yationale  Compagnie 
d' Assurances  sur  la  vie.  Membre 
Correspondant  de  V Association  des 
Actuaires  Beiges.  Secretaire  de 
I'lnstitut  des  Actuaires  Francais; 
17  Rue  Laffitte  {IX^). 

M.  Alfred  Thomereau, 
8  Rue  le  Peletier. 


BUDAPEST. 


Hungary. 


GOTHA. 


Germany. 


Dr.  Johannes  Karup, 

Actuary  of  the    Gotha  Life  Assur- 
ance  Company. 
M.  Karl  Samwer,  Dr.  Jur., 

Manager  of  the  Gotha  Life  Assur- 
ance Company,  Ohrdruferstrasse,  4. 


M.  Julius  Altenburger, 

Consulting  Actuary.  Corresponding 
Member  of  the  "  Institut  des  Actuaires 
Francais,"  and  of  the  "Association 
des  Actnaires  Beiges."  Member  of 
the  "  Versicherungs-  Wissenschaftliche 
Vereinigung  of  Vienna";  y'n.Hajtsi'tr 
ut,  20. 

Italy. 
FLORENCE. 

M.  Guido  Toja, 

Actuary  of  "La  Fondiari<i"  Life 
Assurance  Company. 

Russia. 
ST.  PETERSBURG. 

M.  Serge  de  Saviteh, 

Professor  of  Mathematics  in  the 
Electro-Technical  Institute  and  in 
the  University  of  St.  Petersburg. 
Manager  of  the  Tariffs'  Service  of 
the  United  Russian  Insurance  Com- 
p>anies ;  Xikolaewskaia,  35. 

Spain. 
MADRID. 

Dr.  Jose  Maluquer  y  Salvador, 

Insurance  Counsellor  fEx-Actuary 
at  the  Home  Office).  Member  of  the 
Institute  of  Social  Reforms ;  calle  de 
Campomanes,  10. 

Sweden. 
STOCKHOLM. 

M.  Anders  Lindstedt,  Dr.  Phil., 

Professor  of  Mathematics  and 
Director  of  the  Polytechnicum. 
Counsellor  of  the  Regency  for  In- 
surance Questions.  Member  of  the 
Royal  Sicedish  Academy  of  Science  ; 
etc. 

Switzerland. 
ZURICH. 

Herr  Dr.  Gottfried  SL-haertlin, 

Manager  of  the  "  Schiceizerischen 
Lebensversicherungs-und  Rentenan- 
stalt." 

United  States. 
NEW  YORK. 

Mr.  David  Parks  Fackler,  F.A.S., 

Ex-President  of  the  Actuarial  Society 
of  America  (1891-93).  Consulting 
Actuary ;  35  Nassau-street. 


If  is  requested  that  any  inaccuracy  in  the  foregoing  list  may  be  pointed 
out  to  the  Assistant  Secbetabt. 


RULES 

FOE  THE 

REGULATION   OF  THE   LIBRARY. 


1.  The  Library  is  open  daily,  from  Ten  to  Five,  from  1st  of 
May  to  30th  September,  and  from  Ten  to  Six  from  1st  of  October 
to  30th  April,  except  on  Saturdays,  when  it  is  open  from  Ten 
to    Two. 

2.  Members  of  the  Institute  are  permitted  to  take  out  Two 
Books  on  making  application  in  person,  or  by  letter  addressed  to 
the  Assistant  Secretary ;  but  no  Member  may  keep  any  work 
longer  than  a  Fortnight.  If  a  Book  be  retained  beyond  that 
period,  the  borrower  shall  pay  a  fine  of  One  Shilling  per  volume 
for  each  week,  or  part  of  a  week,  during  which  it  is  so  retained, 
and  shall  not  be  permitted  to  obtain  another  from  the  Library 
until  the  missing  book  has  been  returned  and  the  fine  paid.  When 
a  Book  is  returned  by  a  Member,  it  can  be  borrowed  by  him 
again,  provided  it  has  not  been  bespoken  in  the  meantime  by 
another  Member. 

3.  Scientific  Journals  and  Periodicals  are  not  circulated  until 
the  volumes  are  completed  and  bound. 

4.  Cyclopaedias  and  works  of  reference  and  certain  other 
volumes  are  not  circulated. 

5.  For  the  convenience  of  Members,  a  card  Index  to  the  contents 
of  the  Library,  including  all  additions,  is  available  for  reference  ;  also  a 
card  Index  of  the  contents  of  the  Journal  of  the  Institute,  from  the 
commencement,  up  to  the  last  published  number. 

6.  Any  Member  damaging,  or  losing,  a  work  must  pay  an 
amount  to  be  fixed  by  the  Council  as  the  equivalent  of  the  damage 
or  loss  sustained. 

7.  Works  taken  from  the  shelves  for  reference  are  not  to  be 
replaced,  but  must  be  laid  on  the  Library  table. 

8.  A  list  of  defaulters  shall  be  submitted  monthly  at  each 
meeting  of  the  Council. 

By  Order  of  the  Council. 
December,  1905. 
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On    the  Valuation   in    Groups   of   Whole-Life   Policies   by   Select 
Mortality    Tables.      By    George    King,    F.I. A.,    F.F.A.  ; 

one  of  the  Vice-Presidents  of  the  Institute  of  Actuaries. 

[Read  before  the  Institute,  27  Xovember  1905.] 

1.  VjN  29  December  190.2  I  had  the  honour  of  reading  a 
paper  before  the  Institute  on  the  "  Comparative  Reserves  of 
Life  Assurance  Companies  according  to  various  Tables  of  Mortahtv 
at  various  Rates  of  Interest.'^  That  paper  was  intended  to  complfte 
up  to  date  the  investigations  which  had  been  made  in  1876  and 
1877  on  the  same  subject^  by  bringing  in  the  New  British  Offices 
E.xperience  Tables,  0-^^  and  0^^  ' .  When  that  paper  was  read,  the 
Select  Tables,  based  on  the  British  Offices  data,  were  not  available, 
and  in  the  comparisons  then  instituted  they  could  not  be  included. 
The  case  is  now  diiferent,  and  a  valuation  has  been  made  of  the 
Model  Office,  on  the  basis  of  the  0  ^^  Select  Tables,  at  3  per-cent 
interest,  and  in  Table  I  of  the  Appendi.x  the  results  are  given,  and 
compared  with  the  results  of  the  valuation  by  the  0^  Aggi'egate 
Table,  at  the  same  rate  of  interest.  The  valuations  by  the  0^^  and 
QMoj  Tables  in  their  various  combinations  are  also  repeated,  so 
that  reference  to  the  previous  paper  may  not  be  necessary.  It 
will,  however,  be  convenient  to  note  that  Table  I  in  the 
Appendix   is   a   continuation    nf   Tabli-    1'^    in    the    pa])er   above 
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ineiitioned,   (see  J.T.A.,   xxxvii,  pp.   470  and  477),  and    also  of 
Tal)le  V  in  the  pajjor  of  March  1877,  {J.T.A.,  xxi,  pp.  208—272). 

2.  In  order  to  facilitate  comparison  between  the  Select 
reserves  and  the  Aggregate  reserves,  from  various  points  of 
view,  in  Tables  II  and  III  of  the  Appendix  the  reserves  are 
shown  of  the  j\Iodel  Office  for  existing  policies  effected  at  each 
central  age  at  entry  ;  and  also  the  liability  of  the  Model  Office, 
under  policies  existing  in  each  quinquennium  of  insurance, 
which  were  effected  at  each  central  age  at  entry.  These  two  tables 
are  continuations  of  Tables  13  to  18,  {J.I. A.,  xxxvii,  pp.  478 
to  489),  and  Table  19,  (JJ.A.,  xxxvii,  pp.  490  and  491) 
respectively. 

3.  It  has  not  been  deemed  necessary  on  the  present  occasion 
to  make  a  Select  valuation  of  the  Model  Office  at  more  than  one 
rate  of  interest.  The  0  *^^-  Select  reserve,  at  3  per-cent  interest, 
is  compared  with  the  0^^  Aggregate  reserve,  also  at  3  per-cent ; 
and  it  may  safely  be  assumed  that,  if  valuations  were  to  be  made 
at  any  other  rates  of  interest,  the  Select  reserves  and  the 
Aggregate  reserves  would  vary  in  almost  identical  proportions. 
Therefore,  for  all  practical  purposes,  the  valuation  by  the  Select 
Table  at  one  rate  of  interest,  will  prove  sufficient,  and  it  is  not 
necessary  to  cumber  the  Journal  with  more  extended  monetary 
tables. 

4.  An  examination  of  Tables  I  to  III  of  the  Appendix  will 
show  that  the  estimate  of  liability,  when  the  O-"^^^  Select  Table  is 
employed,  is  greater  for  a  company  that  has  been  established  any 
considerable  time,  than  by  any  table,  or  combination  of  tables, 
hitherto  used  by  actuaries.  This  is  an  important  fact,  because  it 
is  generally  believed,  and  I  think  justly,  that  a  Select  table 
supplies  the  most  accurate  measure  attainable,  both  of  premiums 
and  of  reserves.  In  saying  this,  I  do  not  suggest  that  other 
bases  of  valuation,  which  result  in  a  lower  estimate  of  liability, 
are  unsound ;  because  the  margins,  both  of  premium  and  interest, 
are  always  so  large,  that  any  practical  differences  in  net  premium 
valuation  estimates  are  not  of  great  consequence.  We  naturally, 
however,  wish  to  know  as  nearly  as  may  be  what  is  the  truth, 
and  the  opinion  is  general  that  the  fundamental  truth  is  best 
brought  out  by  Select  tables. 

5.  It  was  shown  in  the  paper  in  volume  xxxvii  of  the  Journal, 
that,  while  the  0^^  Table  gives  a  higher  estimate  of  liability,  taken 
as  a  whole,  w^ith  an  average  company,  than  the  H'^^  Table,  yet,  at 
the  older  ages  at  entry,  the  reserves  by  the  0^^  Table  are  actually 
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smaller  than  those  by  the  H^^  That  appears  from  Tables  13 
and  15,  {J.I. A.,  xxxvii,  pp.  478  and  482),  where,  for  central 
ages  at  entry  20  to  35  inclusive,  in  a  company  of  fifty  years' 
standing,  the  0^^  reserves  are  the  larger,  while,  for  central  ages  at 
entry  40  to  65,  they  are  the  smaller  ;  the  excess,  however,  at  the 
younger  entry  ages  more  than  counterbalancing  the  defect  at  the 
older.  Yet  it  might  happen  that,  with  a  company  which,  for  any 
special  reason,  secured  an  unusually  large  proportion  of  old 
entrants,  the  0-^^  Table  might  give  an  actually  smaller  total 
reserve  than  the  H^^ 

6.  Looking  now  at  Table  II  of  the  Appendix  to  this  paper,  in 
connection  with  Table  13  of  the  previous  paper,  it  will  be  seen 
that,  when  the  O^^^'  Select  Mortality  Table  is  used,  the  reserves 
are  throughout  greater  for  every  age  at  entry,  than  those  produced 
by  an  H-^^  valuation.  This  weighty  consideration  renders  it  all 
the  more  desirable  to  value  on  a  Select  basis  where  practicable. 

7.  I  am  not  aware  that  a  Select  valuation  has  ever  hitherto 
been  applied  in  practice.  The  reasons  are  not  far  to  seek. 
Although  the  Institute  Experience  was  taken  out  in  the  first 
instance  in  Select  form,  only  Aggregate  tables  were  graduated,  and 
monetary  values  were  published  originally  on  the  Aggregate  basis 
alone,  the  Select  tables  being  viewed  much  as  if  they  were  merely 
a  scientific  curiosity.  Moreover,  the  Select  tables  themselves 
were  Select  only  in  a  sense.  They  did  not  accurately  follow 
policy  years,  and  their  deviation,  although  probably  not  wide, 
was  an  uncertain  quantity.  In  confirmation  of  this  statement,  we 
need  only  recall  the  controversy  which  was  at  one  time  carried  on 
briskly  as  to  year  0  of  assurance.  Also,  in  my  first  paper  on  the 
Comparative  Reserves  of  Life  Offices,  [J. I. A.,  xx,  p.  233),  it  was 
shown  that  a  valuation  by  the  Combined  H-^^  and  H-^^ '  Tables 
gave  results  practically  identical  wdth  a  Select  valuation  ;  and, 
the  Combined  Tables  being  thought  easier  in  use  than  the  Select, 
there  was  no  immediate  object  in  pursuing  the  subject  further. 

8.  In  a  letter  addressed  to  the  Insurance  Record  on 
7  January  1881,  I  showed  how  a  Select  valuation  could  be 
easily  and  accurately  made  on  the  principles  here  illustrated, 
but  the  matter  was  then  one  rather  of  academic  interest  than 
of  practical  use,  and  it  lay  dormant.  Now,  however,  w^e  have 
Select  tables,  constructed  strictly  by  policy  years,  on  an 
extended  basis  which  is  beyond  suspicion.  These  show  that 
selection  afi'ects  the  mortality  for  more  than  the  five  years 
previously    assumed,    and,    therefore,    the    Select    mortality    has 
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not  been  merged  into  the  Aggregate  until  ten  years  have  elapsed. 
This  extension  of  the  Select  period  renders,  it  is  generally 
imagined,  valuations  on  a  Select  basis  more  troublesome  than 
when  the  Select  period  was  thought  to  be  limited  to  five  years, 
and  it  also  causes  a  combination  of  tables,  such  as  that  of  the 
H^'  and  H*'  ' ,  to  be  less  practicable.  The  importance,  therefore, 
becomes  greater  of  devising  some  plan  by  which  a  Select  valuation 
can  be  made  easily,  and  without  involving  too  great  clerical  work. 

9.  If  British  offices  could  follow  the  American  system  of 
valuing  the  policies  individually,  so  as  to  display  only  the 
reserves,  without  separating  the  values  of  the  sums  assured  and 
of  the  future  premiums,  there  would  be  no  complication.  Tables 
of  policy-values  are  as  easily  prepared  on  the  Select  basis  as  on 
the  Aggregate,  and  as  easily  used.  But,  in  the  United  Kingdom, 
the  Board  of  Trade  requirements  virtually  necessitate  the 
displaying  of  the  policy-value  in  its  component  parts,  the  value 
of  the  sum  assured,  less  the  value  of  the  premiums ;  therefore,  a 
valuation  of  the  individual  policies  becomes  impracticable  and 
we  must  resort  to  some  method  of  grouping. 

10.  For  a  valuation  to  be  acceptable  in  the  United  Kingdom, 
we  must  have, 

(«)   The  values  of  sums  assured  and  of  premiums,  shown 

separately. 
(/*)   Due    allowance    for  fractional   durations  of  policies  ; 

or,    what    is    the    same    thing,    adjustment   for   the 

incidence  of  the  premium  income  of  the  company. 
(c)  The  proper  adjustment  for  half-yearly  and  quarterly 

cases. 

11.  In  the  method  of  valuation  now  submitted,  we  tirst  tind 
the  total  of  the  policy-values,  which  we  afterwards  dissect  into 
the  total  value  of  the  sums  assured,  and  the  total  value  of 
the  future  premiums. 

12.  We  have 


,V,.=  1- 


1  +  a^+i 


(1 +«,+,)=  (1+«.)(1-.V,,) 
,V,=A,+,-P,(l +«,+,) 

=  A,^,-P,(1+«J(1-,VJ 
=  A,.+,-A,(l-,V,) 
A,+,=,V,(1-A,)+A,. 


I 
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If  there  be  any  number  of  policies,  no  matter  of  what  durations, 
all  effected  at  age  x,  with  total  sums  assured  S,  and  if  2(SV)  be 
the  sum  of  their  values,  and  S(SA)  the  total  value  of  the 
sums  assured,  and  S(P«)  the  total  value  of  the  net  premiums, 
then 

S(SA)-(l-A,)x:£(SV)  +  SxA, 
2(Pa;=--2(SA)--:i:(SVj. 

This  is  the  formula  to  be  used.  It  was  devised  in  1878  for  the 
transformation  of  Model  Office  valuations,  and  demonstrated  and 
illustrated,  {J. I. A.,  xx,  pp.  257-262.)  It  has  since  been 
incorporated  in  the  Text-Book,  Part  II,  chap,  xviii,  pp.  325  6. 

13.  To  use  the  formula,  we  must  have  a  prepared  table 
of  A^w>  ^iid  also  the  values  of  A^^.^  and  F^^.^  at  date  of  assurance 
only. 

14.  We  group  the  policies,  first,  by  age  at  entry,  preferably 
the  nearest  age,  and,  secondly,  by  nearest  duration.  For  present 
purposes  we  assume  the  valuation  to  be  made  on  31  December, 
but  the  method,  with  obvious  slight  modifications,  will  equally 
suit  any  other  date. 

15.  It  is  convenient  to  use  cards,  filled  in  with  the  necessary 
data ;  and  the  particulars  from  the  cards,  when  completed, 
will  be  entered  in  suitable  schedules.  As  an  illustration,  a 
complete  valuation  of  a  group  of  policies,  effected  at  nearest  age 
30,  is  appended,  and,  in  the  following  explanations,  reference  is 
made  to  the  headings  of  the  columns  of  the  schedule. 
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Valuation  in  Groups  of  Whole-Life  Policies  hi/  (Select  Tables. 
O'*"  Lnterest  3  per-cent.     Age  at  Entry ^  30. 


"" 

KiuMS  Assured               { 

' 

Va». 

Nearest 

Number 

of 
Policies 

C    .„_!  V   l^ol 

Value 

>ean 

Dura- 
tion 
f 

Oltice  Yeai 
Premiuiiu 

ly 

r  rtiCLiOiiul 
Premium 
Conectioii 

a 

)8 

Total 

*Vi.] 

of 
Policies 

Dan 
tioi 

/:=c  +  l 

t  =  c 

(1) 

(•-') 

(3) 

(*) 

(5) 

{^) 

(7) 

(8) 

(9) 

(Iff 

£      s. 

d. 

0 

11 

98     7 

11 

350 

4,000 

4,000 

•00000 

0 

0 

0 

1 

18 

201     7 

7 

750 

3,000 

5,200 

8,200 

•01532 

125 

6 

1 

2 

24 

320    3 

7 

2,875 

3,800 

9,200 

13,000 

•02927 

380 

5 

2 

3 

18 

229  18 

5 

1,050 

3,850 

5,500 

9,350 

•04299 

402 

0 

3 

4 

17 

305     7 

11 

2,750 

5,650 

6,700 

12,350 

•05670 

700 

2 

4 

5 

16 

204    3 

9 

850 

2,300 

6,000 

8,300 

•07047 

584 

9 

5 

6 

17 

195  11 

11 

1,238 

2,600 

5,350 

7,950 

•08433 

670 

4 

6 

7 

14 

223     6 

8 

1,375 

5,800 

3,200 

9,000 

•09819 

883 

7 

7 

8 

16 

249  16 

2 

375 

3,800 

6,400 

10,200 

•11214 

1,143 

8 

8 

9 

14 

195     2 

10 

525 

4,450 

3,500 

7,950 

•12619 

1,003 

0 

9 

10 

14 

237  16 

4 

1,725 

1,950 

7,700 

9,650 

•14028 

1,353 

7 

10 

1 

14 

176  16 

4 

225 

2,450 

4,750 

7,200 

•15456 

1,112 

8 

1 

2 

13 

169    8 

4 

350 

3,500 

3,400 

6,900  j 

•16908 

1,166 

7 

8 

3 

7 

99    0 

8 

1,000 

1,600 

2,400 

4,000  1 

•18388 

735 

5 

3 

4 

6 

123  14 

2 

875 

2,400 

2,600 

5,000 

•19891 

994 

6 

4 

15 

5 

83     0 

4 

1,500 

1,200 

2,050 

3,250 

•21423 

696 

2 

15 

6 

4 

98     2 

3 

375 

500 

3,500 

4,000 

•22978 

919 

1 

6 

7 

6 

75  17 

8 

250 

1,500 

1,600 

3,100 

•24552 

761 

1 

7 

8 

7 

93     6 

0 

175 

1,200 

2,600 

3,800 

•26149 

993 

7 

8 

9 

6 

106     8 

2 

625 

2,300 

2,000 

4,300 

•27770 

1,194 

1 

9 

20 

7 

88  10 

11 

500 

800 

2,800 

3,600 

•29405 

1,058 

6 

80 

1 

6 

46     8 

9 

100 

1,000 

900 

1,900 

•31063 

590 

2 

I 

2 

9 

96     0 

5 

450 

800 

3,100 

3,900  ! 

•32731 

1,276 

5 

2 

3 

6 

90  17 

3 

50 

1,600 

2,100 

3,700 

•34417 

1,273 

4 

8 

4 

3 

38     5 

6 

100 

1,400 

150 

1,550 

•36113 

559 

8 

4 

25 

3 

12     5 

0 

50 

100 

400 

500 

•37824 

189 

1 

26 

6 

5 

56     4 

11 

150 

800 

1,500 

2,300 

•39543 

909 

5 

6 

7 

5 

44    3 

8 

1,000 

800 

1,800  . 

•41263 

742 

7 

7 

8 

2 

24    7 

6 

400 

600 

1,000  i 

•42991 

429 

9 

8 

9 

8 

72  13 

0 

475 

1,250 

1,700 

2,950 

•44720 

1,319 

2 

9 

30 

5 

56     1 

3 

1,200 

1,100 

2,300 

•46449 

1,068 

3 

30 

1 

4 

25  16 

1 

150 

700 

300 

1,000 

•48173 

481 

7 

1 

2 

3 

24  12 

5 

900 

100 

1,000 

•49893 

498 

9 

2 

3 

2 

10  19 

6 

250 

200 

450 

•51608 

232 

2 

3 

4 

3 

18     9 

0 

150 

600 

750 

•53308 

399 

8 

4 

35 

2 

29     5 

0 

200 

1,000 

1,200 

•54995 

659 

9 

36 

6 

2 

19    5 

1 

375 

250 

500 

750 

■56667 

425 

0 

6 

7 

2 

4  18 

9 

50 

200 

2ai 

•58321 

116 

6 

7 

8 

4 

47  13 

3 

400 

1,550 

1,950 

•59956 

1,169 

1 

8 

9 

3 

15  18 

3 

"50 

300 

350 

650 

•61567 

400 

2 

9 

40 

3 

19  10 

0 

500 

300 

800 

•63151 

505 

2 

40 

1 

3 

44     1 

2 

150 

1,500 

300 

1,800 

•64700 

1,164 

7 

1 

2 

2 

17     3 

9 

100 

700 

700 

•66232 

463 

6 

2 

3 

4 

75     2 

4 

1,250 

700 

2,250 

2,950 

■67722 

1,997 

8 

8 

4 

4 

63  13 

8 

250 

2,000 

600 

2,600 

•69183 

1,798 

8 

4 

45 

1 

9  15 

0 

400 

400 

•70602 

282 

4 

46 

6 

•71988 

6 

7 

1 

9  15 

0 

400 

400 

•73331 

"2'93 

3 

7 

8 

2 

42  13 

3 

750 

1,000 

1,750 

•74632 

1,306 

1 

8 

9 

2 

27     5 

2 

525 

1,050 

1,050 

•75891 

796 

9 

0 

9 

Totals 

353 

£4,618  11 

10 

24,013 

73,200 

114,200 

187,400 

38,231 

Total 
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16.  If  c  be  the  curtate^  and  /  the  nearest,  duration,  then,  the 
valuation  being  on  31  December, 

c=  'Valuation  Year)  —  (Entry  Year), 
and       /=(l  +  c),   for  policies  effected   in    the    tirst    half  of  the 
year,  which  we  shall  call  a  policies, 
t=c,  for  policies  effected  in  the  second  half  of  the  year, 
which  we  shall  call  y8  policies. 

17.  We  therefore  group  policies  effected  in  the  first  half  of 
any  calendar  year  with  those  effected  in  the  second  half  of  the 
preceding  year.  To  facilitate  this  process,  we  insert,  for 
permanent  use,  ui  the  cards,  the  (, Valuation  Entry  Year),  that  is, 
the  year  of  which  31  December  is  nearest  to  the  day  of  entry  ; 
and  against  the  (Valuation  Entry  Yearj  on  the  cards,  we 
mark  a  or  /3,  according  as  the  policy  was  effected  between 
1  January  and  30  June  inclusive,  or  between  1  July  and 
31  December  inclusive.  The  other  usual  particulars  are  written 
on  the  cards,  but,  for  valuation  by  Select  tables,  the  net  premium 
is  not  required.  We  must,  however,  have  the  Fractional 
Premium  Con*ection,  explained  in  paragraph  ."20. 

18.  The  cards  are  sorted  into  groups  according  to  age 
at  entry,  and  into  sub-groups  according  to  Valuation  Entry 
Year),  and  are  then  ready  to  be  recorded  in  the  schedule. 
Columns  2  and  3  of  the  schedule  do  not  require  explanation, 
except  that  it  must  be  noted  that  in  half-yearly  cases  double  the 
half-yearly  premium,  and  in  quarterly  cases  four  times  the 
quarterly  premium,  is  taken. 

19.  The  sums  assured  under  a  policies  are  entered  m 
column  5,  and  those  under  /3  policies  in  column  6,  the  total 
of  the  two  categories  being  entered  in  column  7. 

20.  Fractional  premiums  arise  in  half-yearly  and  qiiarterK' 
cases,  because,  where  n  is  integral  and  k  I'ractiunal,  the  formula 

/; -f/c  '  X^^^  JJ+O  '  .C         '^l.W+O  '  X         /»+l  '  .r/ 

assumes  that  a  full  year's  premium  was  paid  at  the  beginning  of 

the  policy   year,  and  makes   a  full  reserve  of  premium   for    the 

unexpired  term. 

In  half-yearly  cases, 

,-r,   fwill   be   outstanding    under!  ,  ,    ,,     ,    , 

\irx\      T   .         1  .  ,        .       1  •     .1      -  second  halt  ot  the  vear. 
I  policies  which  entered  in  the  I 

and  in  quarterly  cases, 

, ,,    fwill    be  outstanding   under  |  ,  ,   , 

4!  a--      T  •        1-1  11     -  second  cjuarterot  the  year. 

I  pohcies  which  entered  111  the  I  ^ 

h^'x  do.  third  „  „ 

%\\  do.  fourth       „  „ 
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For  permanent  use,  we  enter  on  the  cards  the  proportion  of  the 
sum  assured  corresponding  to  these  fractional  corrections  ;  and, 
in  column  4  of  the  schedule,  these  fractional  corrections  find  place. 

21.  The  total  sums  assured  in  column  7  are  multiplied  by 
the  policy-value,  A 'j- .>  ii^  cohnnn  8,  and  the  result  is  entered  in 
column  9.  The  sum  of  column  9  gives  the  total  liability,  S(SV'), 
but  without  adjustment  for  the  unexpired  terms  of  the  policy 
years,  and  without  adjustment  for  the  outstanding  premiums  in 
lialf-yearly  and  quarterly  cases.  We  have,  in  fact,  multiplied 
^W  '^y  (l+«'[a-]+^)  throughout. 

22.  A))plying  the  formula  of  dissection  of  paragra])h  12  to 
S(SV),  \vc  find  !S(SA),  the  value  of  the  sums  assured^  and  'H(Va,), 
the  unadjusted  value  of  the  net  premiums. 

23.  Then  we  multiply  the  sum  of  column  6  by  P m- ,  and 
deduct  the  result  from  ^(Pa).  This  supplies  the  correction  for 
the  unexpired  terms  of  the  policy  years,  and  makes  a  complete 
and  accurate  automatic  adjustment  for  the  incidence  of  the 
premium  uicome  of  the  company.  We  have,  in  fact,  now 
multiplied  by  (l  +  Oj-^,.)  the  premiums  due  in  less  than  six 
months,  and  by  ff-j-  +^  those  due  in  more  than  six  months.  This 
is  in  accordance  with  Text-Book,  Part  II,  chap,  xviii,  art.  104-, 
where  endowment  assurances  are  treated  of.  The  method  is 
very  convenient,  and  is  applicable  to  policies  of  every  kind.  It 
is  probably  more  accurate  than  if  we  were  to  value  the  premiums 
by  /c  +  flj:^^,  where  k  has  to  be  determined  by  an  examination 
into  the  incidence  of  the  premium  income.  We  could,  however, 
follow  the  latter  plan,  and,  in  so  doing,  dispense  with  columns 
5  and  6  (a  and  y8).  If,  for  instance,  the  premium  income  is  so 
distributed  that,  on  the  average,  the  next  renewal  falls  due  four 
months  hence,  we  have  merely  to  deduct  from  the  unadjusted 
value  of  the  net  premiums  two-thirds  of  the  total  of  the  net 
premiums,  instead  of  the  whole  of  the  net  premiums  on  the  /3 
assurances.  In  the  illustrative  example  the  adjustment  under 
these  conditions  would  be  2230"  1,  instead  of  the  more  accurate 
adjustment,  2038'5,  given  in  paragraph  26.  Also  we  could,  with 
a  little  more  trouble,  make  a  valuation  by  exact  durations,  if  it 
were  thought   worth   while  to  take  that  course. 

24.  To  adjust  for  outstanding  premiums  in  half-yearly  and 

quarterly  cases,  we  multiply  the  sum  of  column  -4  by  P  j-]>  and 

add  the  result  to  the  value  of  the  net  premiums.* 

*  There  remains  the  small  adjustment  for  such  cases,  which  is  referred  to 
in  the  Text-Book,  Part  11,  ch.  xviii,  §§  87  to  Kl,  hut  which  is  usually  of  very 
small  importance. 
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25.  To  obtain  the  value  of  the  office  pi-emiunis,  we  take  the 
proportion  to  the  net  premiums,  after  adjustment  for  fractional 
duratiouSj  but  before  correction  for  the  outstanding  premiums 
in  half-yearly  and  quarterly  cases ;  because  the  office  premiums 
already  include  that  adjustment,  through  their  having  been 
taken  at  the  half-yearly  and  quarterly  rates.  Here  I  seem  to 
differ  from  Mr.  Lidstone  {J.I. A.,  xxxiv,  p.  75),  who  applies  the 
correction,  I  venture  to  think  unnecessarily,  to  the  office 
premiums.* 

26.  The  following  are  the  calculations  for  the  illustrative 
example  : 

P^3<,j  =  -01785.     A..3oj= -38002.     (1 -A  30,)  =-61998. 

Sums  Assured       Net  Premiuuis 


Assurances  a  .  .  .  £73,200 

Assurances  y8  .  1 14,200 

Total  assurances 

Fractional  correction  ^£24,013 

(1 —Aj  X  policy-values 
A  X  total  sums  assured 

Value  of  sums  assured,  ^(SAj 
Policy-values,  5!(SV) 

Value  of  premiums  unadjusted,  w(Pa) 

Premiums  on  /5  assurances 

Value    of    net     premiums     adjusted    for 
durations  .... 

Fractional  premiums 

Value  of  net  premiums,  fully  adjusted 

Value  of  sums  assured 
Value  of  net  premiums    . 

Net  liability  .... 


£1,306-620 
2,038-470 


£187,400         £3,345090 


£428-632 

£23,702-5 
71,215-7 

£94,918-2 
38,231-0 

£56,687-2 
2,038-5 

£54,648-7 
428-6 

£55,077-3 

£94,918-2 
55,077-3 

£39,840-9 


Value  of  office  premiums  =  54,648-7  x  -y-,  ,_  .,  =£75,453-8 

oo4o-I      — ^-^^— 


See,  however,  Mr.  Lldstoue's  explanation  on  p.  85. 
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27.  For  the  sixth  schedule  of  the  Board  of  Trade  Returns,  the 
policies  have  to  be  re-grouped  according  to  ages  attained,  but 
that  does  not  necessitate  a  re-sorting  of  the  cards.  We  have 
merely  to  summarize  the  valuation  schedules,  and  this  does  not 
involve  much  labour.  The  policies  effected  at  age  x,  and  of  / 
years'  duration,  have  to  be  combined  with  those  effected  at  x+1, 
with  /  —  I  years'  duration,  with  those  effected  at  age  x  +  2,  with 
t  —  2  years'  duration,  and  so  on.  That  being  so,  it  is  well  to 
include  in  the  valuation  schedules  columns  for  reversionary 
bonuses,  and  for  bonus  reductions  of  premium.  These  benefits 
can  then  be  valued  by  the  ultimate  table,  according  to  ages 
attained,  in  the  usual  way.  This  course  would  produce  a  slight 
overstatement  of  liability  for  reversionary  bonuses,  and  under- 
statement for  bonus  reductions  of  premiums,  in  the  few  cases 
under  ten  years'  duration  that  already  have  vested  bonuses.  The 
amount  vested  in  such  cases  must  always  be  very  small. 

28.  The  reversionary  bonuses  can,  however,  be  valued,  like  the 
sums  assured  themselves,  by  the  Select  table.  The  total  bonuses 
for  the  two  categories  a  and  ^  must  be  entered  in  one  column, 
separate  columns  not  being  required.  The  valuation  is  effected 
just  as  in  the  case  of  the  sums  assured.  The  liability  is  dissected, 
and  the  sum  assured  liability  taken.  This  is  the  net  liability  for 
the  bonuses,  because  there  are  no  premiums  payable  in  respect 
of  these. 

29.  It  may  also  be  noted,  more,  perhaps,  as  a  matter  of 
curiosity,  than  of  practical  use,  that  the  bonus  reductions  of 
premium  may  likewise  be  valued  by  the  formula  of  paragraph  12. 
They  must  be  entered  in  a,  j3,  and  total,  columns.  The  total 
column  must  be  valued  by  ^V^j-j  and  the  result  dissected.  We 
now  take  the  value  of  the  net  premiums  and  correct  it  for 
fractional  durations.  We  thus  have  the  value  of  P^xj  per  annum 
for  each  £\  of  bonus  reduction.  If  now  we  divide  by  Prxj;  we 
have  the  value  of  the  bonus  reductions  themselves. 

30.  These  methods  of  valuing  reversionary  bonuses  and  bonus 
reductions  of  premium,  display  the  extraordinary  power  of 
the  valuation  formula  of  paragraph  12. 

31.  In  the  illustration  the  policies  have  been  valued 
throughout  their  whole  duration  by  the  Select  method,  but  that 
course  is  not  necessary.  Those  only  of  less  than  ten  years' 
duration  need  be  scheduled  according  to  ages  at  entry.  The 
others  may  be  scheduled  in  the  usual  way,  according  to  ages 
attained,  and  valued  by  the  ultimate  table.     The  net  premiums 
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for  the   latter  would,  however,  have  to  be  entered  on  the  cards 
and  scheduled. 

32.  A  valuation  of  this  kind  is  scarcely  more  troublesome 
than  one  by,  for  instance,  the  Combined  H-^^  and  H-^^  '  Tables,  and 
it  involves  no  approximations,  but  is  exact  according  to  nearest 
ages  at  entry  and  nearest  durations.  It  is  Mr.  D.  C.  Fraser's 
method  No.  12,  {J. I. A.,  xxxviii,  p.  417),  and  he  shows  that 
it  gives  results  practically  identical  with  those  of  a  valuation  by 
exact  ages  at  entry,  and  exact  durations.  According  to  him,  there 
is  a  deviation  of  1  in  1,000  in  the  case  of  policies  of  less 
than  five  years^  standing  ;  while,  in  the  case  of  a  company  thirty 
years  old  or  more,  the  deviation  is  only  1  in  10,000.  That  is,  on 
a  liability  of  £1,000,000,  there  is  a  deviation  of  £100. 

33.  The  method  suits  companies,  whatever  may  be  their 
valuation  epochs.  One,  valuing  every  three  years,  may  keep  the 
ages  at  entry  separate  for  the  business  of  the  last  three 
trienniums ;  one,  valuing  every  five  years,  for  that  of  two 
quinquenniums ;  and  one,  valuing  every  seven  years,  for  that  of 
two  septenniums.  There  is,  therefore,  much  greater  elasticity  in 
this  respect  than  when  the  Combined  H"^^  and  H^^ '  Tables  arc 
employed.  Personally,  however,  I  should  value  all  the  business 
by  the  Select  method,  as  in  the  example. 

34.  The  illustrative  valuation  is  founded  on  fact,  and  I  have 
to  thank  Mr.  Whittall  for  kindly  supplying  the  set  of  cards 
which  has  been  used.  Some  of  the  particulars  on  the  cards  had, 
however,  to  be  modified  a  little,  in  order  adequately  to  bring 
out  the  various  points  which  had  to  be  dealt  with. 

35.  1  desire  also  to  record  my  cordial  thanks  to  Mr.  George 
W.  Richmond,  F.I.A.,  who  chivalrously  volunteered  to  prepare 
the  table  of  ^V|^3oj  which  was  necessary,  and  to  modify  the  cards, 
and  make  the  valuation  itself.  The  labour  was  considerable,  and 
his  knowledge  and  skill  invaluable. 

36.  In  conclusion,  I  would  express  the  hope  that  in  the 
subsidiary  volume,  now  in  course  of  preparation,  of  monetary 
tables,  based  on  the  British  Offices  Experience,  a  complete  set  of 
Select  Policy-Values  may  find  place.  For  many  purposes  it 
would  be  convenient  if  a  page  were  devoted  to  one  age  at  entry, 
all  the  rates  of  interest  being  kept  together  in  columns  side  by 
side.  Also,  in  the  heading  of  each  column,  the  values  of 
«[a]j  ^[j;]}  and  V^x]  uiight  be  inserted. 
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Table  II. 

Hhoioing  the  Reserves  of  the  Model  Office  for  Exist ivg  Policies 
effected  at  each  Central  Age  at  Entry. 

O™  Select  Mortality  Table.     Interest  3  per-cent. 


Central 

Age  of  Offici 

Central 

Age 
at 

Age 
at 

Entry 

5  Years 

10  Years 

15  Years 

20  Years 

25  Years 

Entry 

20 

1,005 

2,946 

5,590 

8,871 

12,741 

20 

25 

3,318 

10,313 

20,281 

32,889 

47,750 

25 

30 

4,784 

15,173 

29,991 

48,546 

69,874 

30 

35 

4,979 

15,847 

31,214 

49,943 

70,855 

35 

40 

4,419 

13,968 

27,057 

42,371 

58,557 

40 

45 

3,587 

11,133 

21,062 

32,007 

42,641 

45 

50 

2,770 

8,365 

15,.389 

22,642 

28,957 

50 

55 

1,819 

.5,305 

9,304 

13,007 

15,667 

55 

60 

1,164 

3,201 

5,192 

6,689 

7,553 

60 

65 

585 

1,505 

2,281 

2,760 

2,987 

65 

Total 

28,430 

87,756 

167,361 

259,725 

357,582 

Total 

30  Years 

35  Years 

40  Years 

45  Years 

50  Years 

20 

17,142 

22,047 

27,343 

32,772 

37,776 

20 

25 

64,414 

81,806 

98,966 

114,873 

128,059 

25 

30 

92,652 

11.5,134 

135,580 

152,577 

164,141 

30 

35 

92,246 

111,963 

128,015 

138,462 

143,513 

35 

40 

73,883 

86,787 

95,455 

99,647 

101,024 

40 

45 

51,411 

57,159 

59,912 

60,821 

61,009 

45 

50 

33,254     1 

35,410 

36,059 

36,181 

36,183 

50 

55 

17,084     1 

17,623 

17,747 

17,749 

17,749 

55 

60 

7,868     i 

7,927 

7,928 

7,928 

7,928 

60 

65 

3,037 

3,038 

3,038 

3,038 

3,038 

65 

Total 

452,991 

538,894 

610,043 

664,048 

700,420 

Total 

N.B. — This  Table  is  supplementary  to  Tables  13  to  18,  J.T.A.,  xxxvii. 
pp.  478  to  480. 
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Table  III. 


Shotving  the  Liahility  of  the  Model  Office  nnder  Policies  existing 
in  each  Qiiinqiienniiim  of  Insiintncf,  and  effected  at  each 
Central  Age  at  Entry. 

0'"'  Select  Mortality  Table.     Interest  3  2)er.cent. 


Central 

Qdinquennium  of  Insurance 

Central 

Agfi 

Age 

at 

at 

Entry 

First 

Second 

Third 

Fourth 

Fifth 

Entry 
20 

20 

1,005 

1,941 

2,644 

3,281 

3,870 

25 

3,318 

6,995 

9,968 

12,608 

14,861 

25     i 

30 

4,784 

10,389 

14,818 

18,555 

21,328 

30 

35 

4,979 

10,868 

15,367 

18,729 

20,912 

35 

40 

4,419 

9,549 

13,089 

15,314 

16,186 

40 

45 

3,587 

7,546 

9,929 

10,945 

10,634 

45 

50 

2,770 

5,595 

7,024 

7,253 

6,315 

50 

55 

1,819 

3,486 

3,999 

3,703 

2,660 

55 

60 

1,164 

2,037 

1,991 

1,497 

864 

60 

65 

585 

920 

776 

479 

227 

65 

Total 

28,430 

59,326 

79,605 

92,364 

97,857 

Total 

Sixtli 

Seventh 

Eighth 

Nintli 

Tentli 

20 

4,401 

4,905 

5,296 

5,429 

5,004 

20 

25 

16,664 

17,392 

17,160 

15,907 

13,186 

25 

30 

22,778 

22,482 

20,446 

16,997 

11,564 

30 

35 

21,391 

19,717 

16,052 

10,447 

5,051 

35 

40 

15,326 

12,904 

8,668 

4,192 

1,377 

40 

45 

8,770 

5,748 

2,753 

909 

188 

45 

50 

4,297 

2,156 

649 

122 

2 

50 

55 

1,417 

539 

124 

2 

55 

60 

315 

59 

1 

60 

65 

50 

1 

65 

Total 

1 

95,409 

85,903 

71,149 

54,005 

36,372 

Total 

N.B. — This  Table  is  supplementary  to  Table  19,  J.I. A.,  xxxvii,  pp.  478  and  479. 
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Ort  a  Property  of  the  QP^^  Select  Tables,  imd  its  Application 
to  the  Valuation  of  IVhole-Life  Policies.  By  0.  F.  Diver, 
M.A.,  F.I.A.,  of  the  Clerical,  Medical  and  General  Life 
Assurance  Society. 

Read  before  the  Institute,  27  Xovembev  lOTto."" 

1  HE  subject  dealt  with  in  this  paper  has  ah-eady  been  intrcxluced 
by  a  letter  to  the  Insurance  Record,  of  24  February  1905,  but  I 
am  now  able  to  put  forward  certain  fuither  develn])inent^  of  the 
theory  and  method  there  set  out. 

The  property  referred  to  in  the  title  is  to  be  found  in  the 
0^^^  Select  Annuity  Tables,  and  holds  for  the  three  rates  of  interest 
that  I  have  tested  below.  The  function  which  displays  this  property 
may  be  described  as  measuring  the  effect  of  selection  upon  the 
annuity-value,  being  the  difference  between  the  values  of  two 
annuities,  one  on  a  select  life  after  the  lapse  of  any  number  of 
years,  less  than  10,  since  selection,  and  the  other  on  a  life  of  the 
same  age,  which  has  passed  the  selection  limit  of  10  years.  It 
is  convenient  to  give  this  function  a  distinctive^^  svnibol  and  to 
write 

Specimen  values  at  3  per-cent  are  given  in  Table  I.  while 
others  at  2^  per-cent  will  be  found  in  Table  V. 

Table  I. 
Specimen  Values  of  (^x]j^t   (^^[^rj+f  — ort+f). 

0""^   3  PER-CK>-T.  O^J  3  PEK-CEXT. 


Age  at 

^J!* 

Entry 

[a-]    ■ 

^i] 

^X^l 

4>[x]+2 

•ftzj+s 

*tx]-H 

<ftxH-5 

^*}+6 

'hcW 

4T*lf8 

^xH9 

Entry 

w 

20 

•272 

•190 

•143 

•108 

•079 

■054 

•036 

•020 

•009 

•002 

20 

25 

•275 

•193 

•145 

•110 

•080 

•056 

•036 

■021 

•008 

•003 

25 

30 

•283 

■200 

■152 

•114 

•084 

•058 

•037 

■021 

•010 

•003 

30 

35 

•298 

■215 

•162 

•123 

■091 

■062 

■040 

■022 

•010 

■002 

35 

40 

•323 

•236 

•180 

■136 

•099 

•069 

•044 

■025 

■oil 

■003 

40 

45 

•361 

■268 

■204 

•154 

•113 

■078 

•050 

•027 

•012 

■002 

45     j 

50 

•41-4 

■312 

■239 

•180 

•131 

■090 

•058 

•032 

■014 

■004 

.50     I 

55 

•483 

•368 

•282 

•213 

■154 

■106 

•067 

•037 

■017 

•004 

55 

60 

•567 

•435 

■334 

•251 

•182 

■124 

•078 

•043 

■019 

■005 

60      : 

65 

•659 

•508 

■389 

■291 

•210 

■143 

•090 

•051 

■022 

•006 

65 

70 

•750 

•578 

•441 

■328 

■236 

•160 

•101 

•056 

•025 

■(X>6 

70 

75 

•821 

•631 

■478 

■354 

■253 

■172 

•108 

■060 

■027 

■007 

75 

If  these  are  plotted  out  in  a  diagram  the  similarity  of  the 

curves  for  different  values  of  t  is  at  once  evident,  and  suggests  a 

simple  relation  between  the  functions. 

*  The  symbol  \zyri  origiually  used  has  beeu  alteretl  since  this  paper  was  read, 
in  order  to  brinjE:  the  notation  into  confonnitv  with  ^Ir.  Ackland's. 
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If  the  ratio  ^^'*'~    be  tabulated  for  difFerent  values  of  /,  it  is 

found  tliat  on  the  whole  the  terms  increase   with  x.      If,  on  the 

other  hand,  the  ratio  "r^^'  b^  investigated,  we  notice  a  remark- 

able  constancy  in  the  terms  corresponding  to  each  value  of  / 
greater  than  1.  Specimen  values  of  this  ratio  are  given  in 
Tables  II,  III  and  IV,  for  the  rates  of  interest  2^,  3  and  3.^ 
per-cent,  from  which  it  may  be  remarked  that  the  approximate 
constancy  extends  also  to  the  different  rates  of  interest. 

Table  II. 
Specimen  Values  of  <^ar]+<'-^<^x]+i- 

0^*^  2^  PEH-CKNT.  0^'  2h  PER-CENT. 


Age  at 

Entry 

[0-] 

DrRATioy  t 

Age  at 
Entry 

[0-] 

0     1      2 

3 

4 

5 

6 

7 

8 

9 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 

145 
144 

1-42 
1-40 
1'38 
1-35 
1^33 
132 
1-31 
1^30 
1-30 
1^30 

•755 
•754 
•757 
•759 
•763 
•766 
•767 
•768 
■768 
•766 
•761 
•759 

•572 
•569 
•569 
•573 
•573 
•573 
•576 
•577 
•575 
573 
•566 
•558 

•418 
•412 
•417 
•418 
•419 
•420 
•418 
•418 
•415 
•410 
•404 
•398 

289 

289 
289 
289 
289 
287 
288 
286 
283 
280 
276 
275 

•183      •106 
•180     ^104 
■184     -106 
•181      ^103 
•186      •lOS 
■183      ■lOl 
•182      -103 
•180  j  •lOO 
•178  !  -099 
•176  1  -098 
•174  1  ^095 
•172     ^097 

•048 
•043 
•050 
•043 
•043 
•045 
•045 
•044 
•044 
•043 
•042 
•042  , 
1 

•010 
•009 
•009 
•009 
•012 
•010 
•012 
•013 
•Oil 
•009 
•010 
•009 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 

Qf")  3  PEK-CENT. 


Table  III. 

Specimen  Values  of  <i\x\+t-^  ^x\a 


QP^  3  PER-CENT. 


Age  at 
Entry 

M 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 

Duration  t 

Age  at 
Entry 

[^] 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 

0 

2 

3          4          5 

6 

7 

8 

9 

1-43 
1-43 
1-42 
139 
1-37 
1-35 
133 
1-31 
1^30 
1^30 
130 
130 

•753 
•751 
•760 
•753 
•763 
•761 
•766 
•766 
•768 
■766 
•763 
•758 

•568      ^416 
•570      ^415 
•570     -420 
•572      ^423 
•576      ^420 
•575  ;  -422 
•577  1  -420 
•579  1  -418 
•577      ^418 
•573     ^413 
•568      ^408 
•561      -401 

•284 
•290 
■290 
■288 
■292 
•291 
•288 
•288 
•285 
•281 
•277 
•273 

•190 
•187 
•185 
•186 
•187 
•187 
•186 
•182 
•179 
•177 
•175 
•171 

•105 
•109 
•105 
•102 
•106 
•101 
•103 
•100 
•099 
•100 
•097 
•095 

•047 
•041 
•050 
■047 
■047 
•045 
■045 
■046 
•044 
■043 
■043 
•043 

•Oil 
•016 
•015 
■009 
■013 
•007 
•013 
•Oil 
•012 
•012 
■010 
•Oil 

1906.]  Application  to  Valuation  of  Whole-Life  Policies.         17 

Table  IV. 
Specimen  Values  of  (fi^x]+t-^4>{r]+\- 

0™  Z\  PEE-CENT.  0™  Z\  PEB-CENT. 


Age  at 
Entry 

ix-] 

DURATIOX    t 

Age  at 
Entry 

0           2 

3 

4     '     5 

6          7          8 

9 

20 
30 
40 
50 
60 
70 

1^44 
1^41 
137 
133 
130 
130 

•750      ■570 
•757      ^573 
•763  i  -580 
•768  i  -580 
•769     ^579 
•767     -571 

•419 
•416 
•425 
•423 
•421 
•411 

•297 
■292 
■292 
•290 
•286 
•280 

•186  1  -107     ^047 
•189      ^108     ^043 
•187       105     -046 
•188      ^102      ^044 
•180      •lOl      -043 
•178      099     -043 

•018 
•Oil 
•009 
•014 
•012 
•Oil 

20 
30 
40 
50 
60 
70 

We  may  thus  appi'oximately  express  the  relation  between  the 
functions  by  an  equation  of  the  form 

0[.'.]+^=Ui0[,]+i (a) 

where  U^  is  a  function  of  i  only. 

This  property  does  not,  however,  belong  in  the  same  degree 
to  the  series  of  terms  for  which  ^  =  0.  Here  the  ratio  decreases 
noticeably  as  x  increases,  and  this  fact  suggests  that  we  might 
more  closely  express  the  relation  between  the  functions  by  an 
equation  of  the  form 


'^i 


M  +  t 


X^0[,]+i  +  Y^ (b) 


where  X^  and  Y;  are  independent  of  x. 

Tsvo  equations  are  required  to  determine  the  coefficients 
which  will  give  the  closest  results  in  practice,  and  one  of  these  would 
naturally  be  obtained  by  taking  the  sums  of  the  terms  of  all 
equations  of  the  form  (^[^]+(  =  X<(^[j;]+i  + Y^,  where  /  remains 
constant  and  x  takes  all  possible  values.  Assuming,  for  the  sake 
of  example,  that  the  facts  for  ages  20  to  70  are  used,  the  lirst 
equation  will  be 

70  70 

a:='20  x=20 

This    makes    the    sum    of    the    errors    zero ;     and    the    sum    ot 
the  accumulated  errors  might  also  be   made  zero  by  a  double 
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summation  of  the  scries  ^[xj+<  and  4^[x\+i  commencing  at  the 
youngest  age.  Under  these  circumstances,  the  second  equation 
might  be  written 

70  70  KO  y  K"| 

x-=20  x=20  <* 

In  this  equation,  however,  greatest  weight  is  evidently  given  to 
the  youngest  ages.*  It  will  be  seen  hereafter  that  it  is  more 
practically  useful  to  give  the  greatest  weight  to  an  age  somewhere 
between  30  and  40,  and  to  let  the  weights  diminish  from  this 
point  towards  both  ends  of  the  series. 

This  may  be  effected  by  summing  the  series  twice  from  the 
top  downwards,  taking  the  term  in  the  second  derived  series 
corresponding  to  the  age  next  before  that  chosen  for  the  maxinuim 
weight  (which  is  assumed  to  be  always  nearer  the  younger  end 
of  the  series),  and  deducting  twice  this  term  from  the  last  term. 
This  gives  us  a  weighted  sum  of  the  series,  such  that  the  weights 
decrease  successively  by  unity  from  the  maximum  towards  both 
ends  of  the  series,  reaching  zero  at  the  highest  age  used. 

In  Table  V  a  comparison  is  given  between  the  actual  values 
of  </)[(]+<  at  2^  per-cent  and  those  obtained  from  the  formula 
X^^[,]+i  +  Y^,  the  coefficients  being  determined,  in  a  manner 
similar  to  that  described,  from  the  quinquennial  values  only 
of  the  functions  from  age  20  to  age  65,  and  age  30  being  chosen 
for  the  maximum  weight.  It  will  be  noticed  that  the  error 
is  always  less  than  "002  except  where  /  =  0.  Here  the  error 
is  always  less  than  "005. 

We  can  now  proceed  to  the  practical  application  of  this 
property  to  the  valuation  of  whole-life  policies  by  the  0^^^  Select 
Tables. 

Waiving  all  practical  details  of  fractional  durations,  and 
assuming  that  for  this  purpose  the  duration  of  a  policy  is 
the  difference  between  the  valuation  age  attained  and  the 
valuation  age  at  entry,  however  obtained,  the  value  of  a 
whole-life  policy  by  select  tables  may  be  expressed  as  follows — 

<V[,]=l-(P[,^  +  rf)(l +  <?[,,+,) 

=  1  -  (Pm  +  d){l+  a^.+t)  -  (Pj,]  +  rf)(%.]+, -  «.+0 
=  A.x+t  —  'Pix]{^  +  ax+t)  —  (Pix-\  +  d)(f)[x]+f 

*  As  Mr.  Lidstone  points  out,  when  the  second  equation  is  used  in  combination 
with  the  first,  this  statement  is  not  true.  In  the  following,  the  word  "  weight " 
must  be  understood  to  refer  to  the  coefficients  of  <Pix]+t  and  Xt<p[x]+i  i"  ^^^  second 
equation  only,  taken  by  Itself. 


^ 
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Table  V. 

Comparison  hetween  the  actual  values  of  4>ix]+t  and  those  deduced 
from  the  formula  X<^[a;]+i  + Y^;. 

QM  %\  PER-CENT.  0™  2i  PEE-CENT. 


Age  at 
Entry 

Duration  0 

Duration  2 

Duration  3 

Age  at 
Entry 

Actual 

Deduced 

Error 
D-A 

Actual 

Deduced 

Error 
D-A 

Actual 

Deduced^     ^""o/ 
D— A 

1 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 

•301 
•303 
•310 
•324 
•349 
•387 
•440 
•511 
•596 
•689 

•2965 
■3001 
•3086 
•3255 
•3508 
•3907 
•4438 
•5139 
•5960 
•6842 

-■0045 
-  ^0029 
- ^0014 
+  •0015 
+  •0018 
+  ^0037 
+  ^0038 
+  -0029 

-•0048 

•157 
•159 
•165 
•176 
•193 
•219 
•253 
•298 
•350 
•405 

■1575 
■1600 
•1655 
•1762 
•1921 
•2180 
•2521 
•2971 
•3498 
•4064 

+  ^0005 

+  •ooio 

+  •0005 
+  •0002 
-•0006 
-•0010 
-•0009 
-  0009 
-•0002 
+  ^0014 

•119 
•120 
•124 
•133 
■145 
■164 
■190 
■224 
■262 
■303 

! 
•1188    -^0002 
•1206  {  +  ^0006 
•1246    +^0006 
•1327  1-^0003 
•1448    -^0002 
•1639    -•OOOl 
•1893  I--0007 
•2228    --0012 
•2621     +-0001 
•3043    +0013 

20 
25 
30 
35 

40 
45 
50 
55 
60 
65 

Age  at 

Entry 

[a-] 

Duration  4 

Duration  5 

Duration  6 

Age  at 
Entry 

Actual 

Deduced 

Error 
D-A 

Actual 

Deduced 

EiTor 
D-A 

Actual 

Deduced 

EiTor 
D-A 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 

•087 
•087 
•091 
■097 
•106 
•120 
•138 
•162 
•189 
•217 

•0871 
•0884 
•0913 
•0970 
•1056 
•1191 
•1371 
•1609 
•1888 
•2187 

+  •0001 
+  ^0014 
+  ^0003 

-•66o4 

-■0009 
-■0009 
-■0011 
-■0002 
+  ^0017 

•060 
•061 
•063 
•067 
•073 
082 
•095 
•111 
•129 
■148 

•0604 
•0613 
•0632 
■0671 
•0729 
•0820 
•0941 
■1101 
•1288 
•1490 

+  -0004 

+  •ooos 

+  •0002 
+  •0001 
-•OOOl 

-•0009 
- ^0009 
-•0002 
V  -0010 

•038 
•038 
•040 
•042 
•047 
•052 
•060 
•070 
•081 
•093 

•0383 
•0388 
•0400 
•0424 
•0461 
•0518 
•0594 
•0694 
•0811 
•0938 

+  ■ooos 

+  ■0008 

+  ^0004 
-■0009 

-  -0002 
-0006 

-  ■oooe 

+  •OOOl 

+  •ooos 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 

Age  at 
Entry 

Duration  7 

Duration  8 

Duration  9 

Age  at 
Entry 

Actual 

Deduced 

Error 
D-A 

Actual 

Deduced 

Error 
D-A 

Actual 

Deduced 

Error 
D-A 

20 

'     25 

30 

35 

40 

45 

50 

i     55 

.     60 

;    65 

•022 
•022 
•023 
•024 
•026 
•029 
•034 
•039 
•045 
•052 

•0219 
•0222 
■0229 
■0241 
■0261 
■0292 
•0334 
•0388 
•0452 
•0521 

-■0001 

+  •0002 
-0001 
+  •OOOl 
+  •OOOl 
+  •0002 
-■0006 
-•0002 
+  •0002 
+  •0001 

•010 

•009 
•Oil 
•010 
■Oil 
■013 
■015 
■017 
■020 
■023 

•0096 
•0097 
•0100 
•0106 
•0115 
•0129 
•0147 
•0171 
•0199 
•0230 

-•0004 

+  ^0007 
-■0010 
+  ■00(36 
+  ^0005 
-•OOOl 
-■0003 
+  ■0001 
-•OOOl 

•002 
•002 
•002 
•002 
•003 
■003 
■004 
•005 
■005 
■005 

•0021 
•0021 
•0022 
•0024 
•0026 
•0030 
•0035 
•0042 
•0050 
■0059 

+  •OOOl 
+  -OOOl 
+  •0002 
+  -0004 
-  ^0004 

-•0005 
-•0008 

+  •0009 

20 
25 
30 
35 
40 
45 
50 
55 
60 
65 

The  first  part   of    this    expression    is    simply  the    result    of 
valuing  the  policy  with   a  select  net  premium  by  the  ultimate 
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table,  ail  operation  which  may  be  performed  for  all  the  ])olicies  in 
groups  according  to  ages  attained,  precisely  as  if  a  single  table 
were  being  used.  The  second  part  of  the  expression  may  be 
looked  upon  as  a  correction,  to  be  deducted  from  the  value 
just  named,  in  order  to  give  effect  to  selection  in  the  valuation 
factors  as  well  as  in  the  net  premiums. 

It  remains  to  be  shown  how  the  calculation  of  this  correction 
may  be  much  simplified  by  means  of  the  property  already 
described. 

Method  I. 

Consider  all  the  policies  of  a  single  duration  /,  and  let  S 
represent  the  sum  assured  under  any  policy.  Dropping  the 
negative  sign  the  total  correction  for  the  group 

=  2S(P[,]  +  rf)<^[,H^ 
where  the  summation  extends  to  all  values  of  x.     This 

=  -S(P[,]  +  d)  { X/^[.,-i+i  -f-  Y^}    by  equation  (b) 

=  X,SS(P[,3  +  rf)(^[,Hi  +  Y,2S(Puj  +  d) . 

Now  {P[j;]  +  d)(f)[x]+i,  which  may  for  shortness  be  called  G^^j, 
remains  constant  throughout  the  existence  of  the  policy.  We 
may  therefore  allocate  to  each  policy  at  its  commencement 
the  quantity  SGr^j,  and  at  each  valuation  introduce  it  upon  the 
valuation-sheets  in  such  a  way  that  the  total  for  each  duration  up 
to  9  years,  as  well  as  those  of  the  sums  assured  and  net  premiums, 
can  be  easily  obtained. 

The  corrections  may  now  be  obtained  by  a  few  simple 
multiplications  from  the  formula 

x,5:sGm+y,{ssp+<gs}, 

and,  summing  the  results  for  each  duration  up  to  9,  we  have  the 
total  correction  to  be  deducted  from  the  reserve  value  based  on 
the  select  net  premiums  and  ultimate  valuation  factors. 

The  advantage  of  the  particular  weighting  used  in  forming  the 
second  equation  for  the  determination  of  X^  and  Y^  will  now  be 
apparent.  Seeing  that,  as  I  presume  is  the  case  in  the  experience  of 
most  offices,  the  sum  of  the   quantities   S(Pi^]-frf)    increases  in 
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general  with  the  age  to  a  maximum  and  then  decreases  again  till 
it  reaches  zero,  the  two  expressions 

and  SS(Pt,,,  +  rf){X,0t,j^i  +  Y,} 

will  most  closely  approximate  if  X^  and  Y^  be  chosen  so  that 

where  F(.i')  is  a  function  which  increases  and  decreases  in  a 
somewhat  similar  manner  to  the  sum  of  the  quantities  S(P[,]  +  </). 
This  condition  is  roughly  satisfied  by  the  weights  used  in  the 
second  equation  for  determining  X^;  and  Yf 

So  far  as  1  have  been  able  to  test  them,  values  of  Xj;  and  Y^ 
obtained  in  this  manner  give  very  close  results  in  practice. 

For  practical  use  it  would  be  well  to  have  calculated  a  set  of 
values  of  X<  and  Y^  corresponding  to  a  maximum  total  of  business 
at  each  of  the  ages  30,  35  and  40.  With  the  help  of  these 
I  think  it  should  be  possible  to  choose  a  set  of  factors  suited  to 
the  particular  distribution  of  business  in  hand  without  any 
difficulty. 

An  important  feature  of  this  method  is  that  we  can  fix  narrow 
limits  between  which  the  error  in  the  approximation  must  lie. 
The  difference  between  the  approximate  and  actual  corrections  is 

SS(P[,]  +  fO[X,<^[,j^.i  +  Y,-<^[,j+,]. 

Now,  if  M^  is  the  maximum  positive  value  of  the  expression 
in  the  square  bracket,  and  M'^  is  the  maximum  negative  value, 
the  error  in  the  correction  must  lie  between 

+  M^:SS(P[,]  +  d)  and  - M'^SS(P[,j  +  d). 

The  values  of  M^  and  M'j;  corresponding  to  any  set  of  values 
of  X<  and  Y<  can  of  course  be  determined,  and  it  would  be 
convenient  to  have  them  appended  to  the  Tables  of  X<  and  Y^. 

Method  II. 

Another  method,  based  on  an  average  age,  may  also  be  used. 
This  method  has  already  been  described  by  me  in  the  Insurance 
Record,  but  to  render  the  subject  complete  so  far  as  it  goes,  I 
repeat  it  here,  although  I  do  not  consider  it  so  satisfactory  as 
Method  I. 
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By  equation  (a)  we  may  transform  the  correction  as  follows — 

In  order  to  obtain  the  value  of  the  correction  from  ]ESG[x),  we 
must  tix  in  some  way  upon  the  best  value  of  U^  for  the  purpose, 
since  although  this  is  aj)proximately  constant  it  is  not  quite. 
The  best  value  must  lie  somewhere  between   the  limits  of  the 

ratio    T^^^' ,   and    should    in    some    way   give  effect    to    the  age 

distribution   of   the    business    in    hand.     These    conditions    are 
generally  fairly  well  satisfied  by  the  following  method — 
lu  the  table  of  </>[/]+!  find  the  age  ^,  so  that 
2SGm     _ 

The  value  of  the  correction  in  respect  of  duration  /  is  then  to 
be  taken  as 

The  value  of  U<  chosen  is  thus  evidently  the  value  of  the 
ratio  j~-^   when  a:  =  ^,   and   unless   the   ratio    is   varying  very 

<P[.r]+l 

irregularly  at  this  point,  it  will  generally  give  good  results. 

With  this  method  also  it  is  possible  to  assign  limits  to  the 
error.     If  cot  and  co't  are  the  greatest  and  least  values  respectively 

of  j^^--^'  then  the  error  must  lie  between 
9w+i 

(a),-U,)SSG[,i  and  -  (U,-a)',)5;SG[,j, 

vt  being  the  particular  value  fixed  as  above. 

It  is  hardly  necessary  to  point  out  that,  if  extreme  accuracy 
is  not  looked  for,  a  perfectly  safe  valuation  may  be  made  by 
simply  taking  the  correction  as  (w';2!SG[.r].  We  know  then  that 
the  total  reserve  cannot  be  too  small,  while  the  error  must  be  less 
than  {(Oi  —  (o't)  SSG^^]. 

Or,  again,  we  might  even  choose  an  average  value  of  U<  which 
would   fairly  well   fit   the   facts   by   mere  inspection   of  a    table 

of  "7  ill  conjunction  with  the  particulars  of  the  business  to  be 

9w+i 
valued. 

Either  of  these  last  mentioned  methods  would  be  very  simple 

to  apply,  for  they  merely  involve  summing  the  functions  SG^^j  for 

each    duration.      The    labour    is    thus,    I    think,    reduced    to    a 

minimum. 
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Table  VI. 

Results  of  Valuation  of  Jlodel  Office  No.  II  hy 
0™  2\  per-cent  Tables. 
Correction  for  Reserve. 
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Dura- 
tion 
t 

Actual 
Correc- 
tion for 
Reserve 

AppROxiiEATE  Method  No.  I 

Appboximxtb  Method  No.  II 

Dura- 
tion 
t 

Correc- 
tion 

Error 

Posi- 
tive 
Limit 

Nega- 
tive 
Limit 

Correc- 
tion 

Average 
Age 

Error 

Posi- 
tive 
Limit 

Nega- 
tive 
Limit 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

7,930 

5,544 

3,906 

2,781 

1,938 

1,286 

786 

431 

183 

40 

7,934 

5,544 

3,906 

2,782 

1,939 

1,289 

785 

431 

183 

41 

1 
+   4        86      109 

"]         29  1     20 
+1        25  :     23 
+1        31  j     20 
+   3        20        16 
-   1        14        15 
...    ,       3        10 
...    '     11        16 
+    1        14        14 

7,881 

5,544 

3,913 

2,788 

1,939 

1,292 

799 

432 

177 

47 

39-60 

39-70 
39-73 
39-70 
39-70 
3963 
39-58 
39-50 
39-43 

-49 

+  "7 
+   7 
+    1 
+   6 
+  13 
+   1 
-  6 
+  7 

452 

41 
24 
33 
40 
39 
21 
4 
12 

389 

31 
15 
14 

4 
13 
24 

4 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Total 

24,825 

24,834 

+  9 

233 

243 

24,812 

-13 

666 

494 

Table  VII. 

Results  of  Valuation  of  Actual  Example  ly  QP^^  ^per-cent  Tables, 
Correction  for  Reserve. 


Appboximate  Method  No.  I 

Approximate  Method  No. 

II 

i 

Diira-    'Actual 

Dura- 
tion 

Correc- 

t 

tion  for 
Reserve 

Correc- 

Error 

Posi- 
tive 

Nega- 
tive 

Correc- 
t'on 

Average 
Age 

Error 

Posi- 
tive 

Nega- 
tive 

t 

Limit 
44 

Limit 
59 

Limit 

Limit 

0       3,391 

3,388 

-  3 

3,379 

43-87 

-12 

145 

192 

0 

1     :  5,667 

5,667 

5,667 

44-78 

1 

2       5,553 

5,544 

-  9 

39 

44 

5,584 

48-43 

+  31 

124 

2 

3       4,082 

4,074 

-   8 

47 

62 

4,107 

45-90 

+  25 

78 

3 

4     ;  1,653 

1,654 

+  .1 

32 

37 

1,663 

45-00 

+  10 

55 

4 

4 

5    1  1,166 

1,166 

36 

27 

1,177 

44-71 

+  11 

57 

4 

5 

6     !     980 

979 

-    1 

22 

24 

979 

44-19 

-  1 

53 

26 

6 

7          410 

410 

11 

14 

414 

44-00 

+   4 

28 

20 

7 

8          199 

199 

19 

11 

194 

45-34 

-   5 

13 

26 

8 

9 

60 

61 

+    1 

21 
271 

16 

54 
23,218 

45-77 

-  6 

16 

27 

9 

Total 

23,161 

23,142 

-19 

294 

... 

+  57 

569 

299 

... 
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In  Tables  VI  and  VII  are  given  the  results  of  the  two  methods 
applied  respectively  to  Mr.  King's  Model  Office  No.  2,  and  to 
a  group  of  actual  policies  to  which  I  have  had  access.  In  the 
Model  Office,  if  we  assume  a  policy  of  1  on  every  life,  the  average 
age  is  probably  rather  low,  seeing  that  no  effect  is  given  to  any 
increase  in  the  average  sum  assured  as  the  age  increases.  In  the 
actual  example  I  have  reason  to  believe  that  the  average  age  is  an 
unusually  high  one.  The  Model  Office  figures  are  of  course 
grouped  into  sets  of  five  ages,  and  in  order  to  avoid  prohibitive 
labour  I  have  adopted  the  same  grouping  for  the  actual 
example.  But  I  do  not  apprehend  that  this  at  all  vitiates 
the  test. 

The  valuation  of  the  actual  example  is  at  3  per-cent,  and  the 
values  of  X<  and  Yt  used  were  computed  from  the  quinquennial 
values  of  ^[>;]+;  and  </>[,]+ 1  from  age  20  to  age  70,  on  the 
assumption  of  a  maximum  business  at  age  40.  In  the  case  of 
the  Model  Office  the  valuation  is  at  2h  per-cent,  and  the  same 
values  of  X^  and  Y,;  were  used  as  in  Table  V. 

In  the  ease  of  the  Model  Office  the  average  age  in  the  second 
method  is  almost  constant  for  different  durations,  a  result  which 
is,  of  course,  due  to  the  large  number  of  facts  and  consequent 
smoothness  of  the  figures. 

In  the  actual  example  the  figures  show  the  irregularity  of  a 
small  experience,  and  the  average  age  varies  considerably.  The 
average  ages  for  durations  2  and  3  unfortunately  fall  at  points  where 

the  ratio  ^^^^  is  progressing  rather  irregularly,  and  this  causes 

an  exceptionally  large  error. 

In  addition  to  this,  there  happen  to  be  two  very  large  policies 
on  a  life  aged  about  50  at  entry,  occurring  in  durations  2  and  3 
respectively,  which  severely  test  the  approximate  methods.  The 
effect  in  the  case  of  Method  I  is  an  error  of  —16,  and  in  the 
case  of  Method  II  one  of  +16.  Thus,  in  the  former  case  the 
total  error  is  almost  entirely  due  to  these  large  policies.  It  may 
be  remarked,  however,  that  errors  due  to  large  policies  at  ages 
very  far  from  the  average  are  not  of  much  consequence  in 
practice.  For  the  greater  part  of  such  policies  will  be  re-assured, 
and,  if  the  same  approximate  methods  be  used  for  valuing  the 
re-assurances,  the  errors  will  be  almost  cancelled. 

In  Table  VIII  are  shown  the  total  sums  assured  for  all 
durations  less  than  10,  according  to  the  ages  of  the  lives  at 
entry,  from  which  the  reason  may  be  seen  for  the  choice  of  ages 
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Table  Till. 

Total   Sums   Assured  for    durations    less   than    10,    according    to 
Central  Ages  at  Entry. 


Central 
Age  at  Entry 

Model  Office  No.  II 

Actual  Example 

20 

270,074 

113.775 

25 

785,789 

256,150 

30 

913,731 

445,400 

35 

732,556 

506,550 

40 

522,269 

694,315 

45 

337,117 

409,013 

50 

201.765 

463,772 

55 

101,359 

170,100 

60 

■45,811 

129,450 

65 

14,506 

41,200 

70 

12,100 

30   aud   40   respectively    as   maxima    for   the    computation    of 
X^  and  Y;. 

Strictly,  of  course,  we  should  make  use  of  a  table  of 
2S(P[;f]  +  «?)j  but  this  purpose  is  sufficiently  well  served  by  a 
table  of  the  sums  assured. 

I  mav  remark  that,  in  order  to  test  the  possibility  of  choosing 
the  appropriate  maximum  age  from  a  mere  inspection  of  the 
particulars  of  the  business,  I  selected  age  40  in  this  way  in  the 
case  of  the  actual  example  given,  and  applied  it  without  further 
trial.  The  results,  which  are  not  adjusted  in  any  way,  are  seen 
to  be  satisfactory.  In  the  case  of  the  Model  Office,  I  have  tried 
other  ages  as  maxima,  aud  tiud  that  age  30  gives  the  best  results. 

I  give  in  Tables  VI  and  VII  the  positive  and  negative  limits 
of  the  error.  It  is  to  be  understood  by  these  terms  that  the 
amounts  by  w^hich  the  estimated  correction  can  exceed  or  fall 
short  of  the  true  value  are  respectively  less  than  these  limits. 

To  give  an  idea  of  the  relative  scale  of  the  errors  aud  their 
limits,  I  may  add  that  the  total  reserve  of  the  Model  Office 
by  the  0^-^^'  2^  per-cent  Tables  would  appear  to  exceed 
3  millions ;  and  that  of  the  group  of  policies  used,  if  valued  by 
the  0^^^^  3  per-cent  Table,  would  be  in  the  neighbourhood  of 
2^  millions. 

So  far  the  separation  of  the  correction  into  its  two  parts, 
applicable  respectively  to  the  value  of  the  sums  assured  and  net 
premiums,  has  not  been  considered.  The  correction  for  the  sums 
assured  is  negative  and  that  for  the  net  premiums  positive,  the 
numerical  sum  of  the  two  joining  to  form  the  negative  correction 
for  the  reserve. 

It  may  appear  to  souie  unnecessary  to  ettect  this  separation  at 
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all,  even  for  the  Board  of  Trade  returns,  and  at  any  rate  great 
accuracy  in  the  two  separate  corrections  is  comparatively 
unimportant  if  we  can  secure  it  in  the  correction  for  the  reserve. 

It  therefore  seems  advisable  to  adopt  as  correction  for 
the  reserve  that  found  by  one  of  the  above-described  methods, 
and,  after  obtaining  in  some  way  a  sufficiently  good  correction, 
either  for  the  sums  assured  or  net  premiums,  to  deduce  that  for 
the  other  by  subtraction  from  the  correction  for  the  reserve. 

We  could  obtain  a  very  accurate  correction  for  the  sums 
assured  by  weighting  S  with  <^[jr]+i  instead  of  S(P(^]-f-rf),  but 
this  would  involve  dispensing  with  the  accuracy  of  the  correction 
for  the  reserve,  for  it  would  be  far  too  much  trouble  to  use  both 
weighted  functions. 

The  methods  here  put  forward  of  obtaining  a  correction  for 
the  sums  assured  are  not  very  scientific  and  not  very  trustworthy, 
but  I  think  would  suit  the  purpose  sufficiently  well. 

For  use  with  Method  I,  the  following  somewhat  similar  plan 
gives  fair  results.  I  find  that  (/)(.r]+«  niay  also  be  expressed  fairly 
well  in  terms  of  P[.,]  or  Pf^]  -{-  c?  by  an  equation  of  the  form 

4>M+t  =  ^'t{^[x]  +  d)—\  t 
where    X'^    and    Y'^    are   independent    of  x.     Obtaining    values 
of   X'<    and   X't  in   precisely  the   same  way   as  X^  and  Y^,  we 
are    able    to    obtain    the    correction    for    the    sums    assured    by 
the  following  approximate  equation  : 

2rfS<^(,H<= </X',2:S(P[,)  +  rf) -^Y',2S. 

2S(P[^]  +  rf)  and  2  S  having  already  been  obtained  in  the 
course  of  the  application  of  Method  I,  the  extra  w'ork  necessary 
is  small. 

For  use  with  Method  II,  I  suggested  in  my  letter  to  the 
Insurance  Record  that  the  same  average  ages  should  be  used  for 
the  sums  assured  as  for  the  reserve.  This  is,  perha  s,  rather  too 
rough  an  approximation.  The  average  ages  applicable  to  the 
sums  assured  must  always  be  less  than  those  found  for  the 
reserve.  And  in  both  the  examples  I  have  been  able  to  test 
I  find  that  a  constant  deduction  of  1*85  years  from  the  average 
ages  found  by  Method  II  will  give  a  good  correction  for  the 
sums  assured. 

Of  course,  however,  many  further  trials  would  be  necessary 
fully  to  establish  this  last  device,  if,  indeed,  it  could  be 
established. 

Tables  IX  and  X  show  the  results  of  using  these  methods. 
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Table  IX. 

Results  of  Valuation  of  Model  Office  No.  II  hy 

Ot'^i  2|  per-cent  Tables. 

Correction  for  Sums  Assured. 


27 


Duration 
t 

Actual  Cor- 
rection for 
Sams  Assured 

Correction  by ' 
Method  I     i 

Error 

Correction  by 
Method  II 

Ei-ror 

Duration    ; 
t 

0 

3,966 

3,977 

+  11 

3,931 

-35 

0 

1 

2,758 

2,768 

+  10 

2,759 

+    1 

1 

■7 

1,938 

1,947 

+   9 

1,932 

-   6 

2 

3 

1,379 

1,387 

+   8 

1,377 

-   2 

3 

4 

962 

968 

+    6 

966 

+    4 

4 

5 

638 

643 

-r      5 

639       1 

+    1 

5 

6 

390 

393 

^    3 

396       1 

+    6 

6 

7 

215 

216 

-    1 

213 

-   2 

7 

8 

91 

92 

+    1 

91 

8 

9 

20 

21 

+    1 

24 

+   4 
-29 

9 

Total ... 

12,357 

12,412       j 

+  55 

12,328       j 

Table  X. 

Results. of  Valuation  of  Actual  Example  hy  0"^'  3  per-cent  Tables. 
Correction  for  Sums  Assured. 


Duration 
t 

Actual  Cor- 
rection for 
Sums  Assured 

Correction  bv        t,™« 
Method  I  ■        ^"^"^ 

Correction  by 
Method  II 

Error 

Duration 
t 

0 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1,737 

2,814 

2,551 

1,997 

814 

582 

497 

209 

99 

30 

1,742              +    5 

2,848             +  34 

2,548            -   3 

2,001             +   4 

825            + 11 

586             +4 

501             +    4 

211             +    2 

99 

30 

1,738 

2,796 

2,572 

1,969 

830 

584 

494 

214 

102 

30 

-h    1 

-18 

+  21 
-28 
-16 

_    o 
-   3 
+    5 
+    3 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Total... 

11,330 

11,391             +  61 

11,329 

-    1 

I  can  touch  but  briefly  upon  a  few  most  obvious  details  of  the 
application  of  these  methods,  as  I  have  had  no  opportunity  of 
putting  any  of  them  into  actual  practice.  It  has  been  seen  that 
for  Methods  I  and  II  we  require  for  each  duration  less  than  ten 
years  the  total  sums  assured,  net  premiums,  and  G  functions. 
If  we  are  dealing  with  valuation  sheets  on  which  the  details  of 
every  policy  are  set  out,  we  must  arrange  the  policies  in  order  of 
duration,  and  leave  a  space  after  each  duration  so  that  the  totals 
may  be  cast  separately.  The  complete  totals  for  each  duration 
must  then  be  taken  out  on  separate  sheets. 
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If  we  are  dealing  with  a  valuation  based  on  classitication 
registers  we  must  have  a  separate  list  of  policies  arranged  in 
durations.  The  discontinuants  must  be  deducted  or  ruled  off, 
and  the  new  entrants  added  each  year.  There  is,  of  course,  no 
reason  why  this  plan  should  not  be  used  for  any  sort  of  valuation. 

I  assume  that  reversionary  bonuses  and  reductions  of 
pirmiums  would  be  treated  by  the  ultimate  table  only,  seeing 
that  in  the  case  of  quinquennial  valuations  at  any  rate  they  would 
only  appear  in  the  less  important  durations. 

I  do  not  profess  to  be  competent  to  deal  with  the  question 
whether,  other  things  equal,  a  valuation  by  select  tables  is 
advisable  ;  but,  if  this  be  granted,  I  do  not  see  why  we  should 
hesitate  to  adopt  one  or  other  of  the  methods  sketched  out  in  this 
paper  of  reducing  the  labour  involved  on  the  ground  of  untrust- 
worthiness.  The  possible  error  has  been  shown  to  lie  within 
very  small  limits,  while  the  actual  errors  which  appear  to  be 
likely  to  occur  in  practice  are  of  an  iiisigniticant  character.  For 
example,  by  Method  I  they  are  comparable  with  those  which 
might  be  introduced  by  cutting  off  the  last  figures  of  the  valuation 
factors,  a  course,  the  adoption  of  which  I  do  not  suppose  would 
shake  anybody's  confidence  in  the  results  of  a  valuation.  Moreover, 
we  could  provide  against  any  possibility  of  an  under-estimation  of 
the  reserves,  by  giving  the  correction  the  lowest  limit  of  its 
possible  value. 

The  question  now  arises,  how  much  work  would  actually  be 
saved  by  these  approximate  methods.  Evidently  the  fundamental 
valuation  by  the  ultimate  table  occupies  exactly  as  much  time  as 
a  valuation  by  a  single  table,  while  the  correction  represents 
the  extra  work  involved  over  and  above  an  ordinary  single 
valuation. 

By  far  the  greater  portion  of  this  extra  work  is  taken  up  by 
the  initial  entering  of  the  G  functions  on  the  cards,  and 
re-copying  of  them  on  the  valuation  sheets.  They  would 
naturally  be  entered  on  the  cards  at  the  same  time  as  the 
net  premiums — most  conveniently  from  a  table  of  parallel 
columns — so  that  this  work  would  at  the  most  be  equivalent 
to  that  of  using  a  second  set  of  net  premiums.  The  remainder  of 
the  work  is  comparatively  slight  whatever  method  is  used.  The 
subsidiary  totals  on  the  valuation  sheets  hardly  involve  anything 
extra,  as  they  could  easily  be  added  together  to  give  the  grand 
total  required  for  other  purposes.  We  should  then  have  to  copy 
the  subsidiary  totals  on  to  10  sheets  of  3  columns  and  cast  them. 
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The  completion  of  the  evaluation  of  the  correction  would  then  be 
a  matter  of  about  an  hour's  work. 

Looking  back  on  the  process,  I  think  the  whole  valuation 
would  require  less  work  than  a  combined  H^^  and  H"^^  '  (H-^^  for 
first  5  years)  valuation,  and  of  course  greatly  less  than  an  exact 
valuation  by  select  tables. 


The  question  naturally  arises  whether  we  can  find  any 
theoretical  basis  for  this  property,  and  the  further  question, 
whether  we  could — a  priori — graduate  a  life  table,  so  as  to 
reproduce  the  property  in  the  annuity  tables. 

The  0^"^'^  Life  Table  is  constructed  according  to  a  definite 
mathematical  law,  and  the  annuity  tables  are  formed  from  this  by 
a  definite  process.  It  is  therefore  theoretically  possible  to 
express  the  function  <^[x]^t  in  terms  of  x,  t,  and  the  constants  on 
which  the  tables  are  based.  It  will  be  seen  that  we  can  obtain 
an  approximate  series  in  ascending  powers  of  c^,  the  coefficients 
being  functions  of  /.  The  empirical  law  suggests  that  the 
coefficients  of  the  more  important  terms  will  all  be  approximately 
proportional  to  the  function  of  t  which  we  have  called  U^,  and  this 
will  be  found  to  be  the  case.  The  form  of  the  coefficients  may 
then  be  expected  to  give  some  explanation  of  the  property, 
or  some  indication  of  the  nature  of  the  relation  between  the 
constants  of  the  table  which  causes  it  to  appear. 

It  is  not  claimed  that  the  explanation  here  given  is  a  very 
satisfactory  one.  I  think  it  well  to  set  out,  howevei',  the  results 
I  have  so  far  obtained,  partly  in  the  hope  that,  with  these  before 
the  Institute,  some  more  convincing  explanation  may  be  supplied, 
and  partly  with  a  view  to  giving  a  provisional  answer  to 
the  further  question. 

Referring  to  Mr.  G.  F.  Hardy ^s  explanation  in  the  Principles 
and  Methods,  we  have 

where  ft  =  m{\Q)-tY  +  m'{c'y 

and  ■^t  =  n{\i)-tY 

both  expressions  being  taken  as  zero  when  />10. 
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Then  log,o/[a]+<+r  =  log,u/^.K  +  ,-/,  +  ,-^C*-\/r,  +  r 

and  \oglorP[x]+t  =  '^OglorP^.•+t+ft  +  ^c''^|r(-ft+r-^(^irt+r, 

SO  that  rP[.Ht  =  rP.r^t  X  10^'+^^''^aO"-^'+'-^'^"^'+'- 

Multiplying  by  v'"  and  integrating,  we  have 

for/+,.  and  -v/r,^,.  vanish  when  ?->10  — /. 

Also  since  the  second  term  of/, — namely:  m'{c'y — rapidly 
becomes  insignificant  as  /  increases,  and  since  we  are  summing 
for  all  values  of  r  between  the  limits,  we  may,  with  very  slight 
inaccuracy,  take/,+,.  =  m(10  — /  — r)^,  and  therefore 

f,^r  +  ^c^^,^r=ijn  +  n^c-)[l()-t-rY. 

Now  putting  t'  for  10  —  /  and  subtracting  ^7^,^,  from  both  sides 
of  the  equation,  we  have 

•^  0 

where^^^]+;  =  a[a.]+<  — »t+/. 

This  integral  may  be  simplified  as  follows. 

We  have        /     rv'^rPx+tdr=vj^  J      v^rPx+idr  =  v  j  d,+t.-pt 

and,  similarly, 

J     r^v'-rPx+tdr  =  \v^)  d^+trp^ 

/•*'  /        dy 

and  J      [t'  —  rYifrP.v+tdr=\^t'  —V ^J  d^^tu] 
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We    may   also    make    a    similar    transformation    when     any 

function  of  (t' —  7-y  h  substituted.     So 


=( 


•^  0 

10-(-+>>3-)0'-4)'-l)a,+,:i^ 


M 


gM2 


+ 


(^x+t:f\ 


where  M  is  the  modulus  logio^. 

In  order  to  expand  this  last  expression,  and  also  tlie 
remaining  term  on  the  riirht-hand  side  of  equation  (1),  I  have 
made  use  of  Mr.  Emory  McClintock's  formula  for  the  value  of 
an  annuity  according  to  Makeham's  law  'J. I. A.,  vol.  xviii,  p.  242). 
As  I  have  found  it  necessary  to  alter  the  notation,  partly  to  suit 
modern  usage,  and  partly  to  avoid  confusion  with  symbols  used 
here  and  elsewhere  with  other  meanings,  I  think  it  well  to 
reproduce  his  demonstration,  especially  as,  for  the  temporary 
annuity,  it  is  necessary  to  start  from  one  of  his  intermediate 
steps. 

For  a  table  following:  Makeham's  law — 


Now  let 


and 


A  +  S 


vf^  ir*' y'^  dx . 


■=\ 


logeC 


where  A,  as  usual,  =  — log^^  and  S  is  the  force  of  interest.    Then 

yS^  __  g2<log,i-  +  log,s)  _-  g-z(A  +  6) 


Also 
and 


loge^ 


dz        , 
^=.log,c. 
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Therefore,  transforming  the  integral  for  dj.,  we  have 


Now,  by  expansion  and  integration, 

C-l  „K 

+    -      - 


+  1 


where  C  is  a  constant  to  be  determined. 


+  . 


L/C—  1  K 

Then  since 


+ 


2(/c  +  l)       3{/c  +  2) 


m  + 


-     Uo  —  i 


•Amo  + 


and  since 

/    1    A  |w 

\k-\J      ^        '    {k-\)k{k+\)  .  .  .  {K  +  n-\) 

the  integral 

~  L/c-1  ^  (/c-l)/c       (/c-l)/c(/c+l)  ^  ■  ■  ■_ 

Now   put  c  =  0,  when  all  on  the    right  hand  side  vanishes 
except  C,  and  we  have 


^  0 


'-dz  =  T{K-V 


which 


r(l  +  /c) 


k{k  —  1) 

by  the  well-known  property  of  gamma  functions. 

Now  returning   to  the   expression  for  dx,  and   remembering 
that  (1  — /f)logeC  =  A  +  S,  we  have 

'^^= 7-tV-  r^^^ii^v.-- 1  -  --  -  ^1  - . . 

(«  — IjlOggCL  K  K         k(1-\-k) 


A  +  SL 


/c  /c       k{1  +  k) 


i 


i 
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It  may  here  be  remarked  that  k  is  positive  and  less  than   1 
for  the  0^-^"  Table  for  all  practical  rates  of  interest. 
Now  since  zc*=  —  (loge^)c'^'*''^,  we  have,  similarly;, 


1 


r(i+/c) 


e-'(rcO^-''+l+        + 


For  a  temporary  annuity  we  have 


K        k[1-\-k) 


+ 


i r 


e  ^z^'^dz, 


and,  expanding  and  integrating  in  a  similar  way,  we  have 


y(C+l 


+  lo 


(C«('c  +  l)_l)_   . 


logeC  L        K—1  '^         K  |2         K+1 


and,  similarly, 

gzc   rg«'(«-i)_i  c'"— 1       z^c^   pt'(f+l)  — 1 


'^^^^'^'-log.cL 

1              *«-                      '        lO 
K—l                             K                    p 

K+\ 

Now  since 

^        d             d 

and  since 

,      A  +  8 

K=l—    T , 

logeC 

d          1      d 

dS         logeCC^/c" 

Therefore  we  may 

P-^0'      log.cJ^^^-0' 

d^ 
-'dvj' 

In  order  to  complete  the  integration  we  must  expand 
1      d\P  /(''+'■)- 1 


/  ,      j_  d_y  c^^"-^'^— 1 

V  log  eC  dKJ     {k  +  r)  log  eC 


where  r  is  any  integer  and  j)  any  positive  integer. 
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We  liave 


{K  +  r)\ogeC        L  |2  "^  |3  ■^•••J 


1       d 


V  lo^^cdK^  {K  +  7-)\0g(C  \         t'[og,.cdKJ\_ 


/'(/c4-r)logfC 


+  . 


Now,  where  p  and  a  arc  positive  integers, 

{t'(K  +  J-)\0^eC}''-'^  _      J        ^    {l'('C  +  r)]0geC]<' 

|p  +  q*  —  1  t'\o^(.cdK  \p  +  <T 

^  {t'{K  +  r)\ogec]f-V^  _  __p__\  _^{/^(/c  +  r)Iog,c}P-i 
Ip  +  q-— 1         V       p  +  o-y  l/j  +  o- 

Applj'ing  this  rule,  we  have^ — 

A, L  dy^'^+'^-l    ^^,^n  ^  t'(K  +  r)\oo;,c 

\        logfC<//c/(/c  +  7-)IogfC  Ll^  3 

{t'{K-hr)\0geCy  -I 

^'_      1      ^Y   c^'(''+'-)-l    ^o^..rl   _,  /V  +  r)log,c   ^         -1 
V  \0geCdKJ  (K  +  r)[0geC       "      L^ !  |4  •  ■  -J. 

and 

L  loSeCdK/     (k- 


log ecdK J  (K  +  r)\ogeC      "  L|;? 

t'{K  +  r)\ogeC  ,   {/'(«  + r)log,c}2 


+ 


I  £+2 
p+i 


+ 


{r(/c  +  r)log,c}2 


+  . 


then 


and 


If,  then,  we  put 

,    _        t'{K  +  r)\og,c      {t'{K  +  r)\ogecY 


t\.br  = 


f?''(<t+r)_2 

(«:  +  r)loge6- 

1        </  V     c^'('c+r)_l  t'p  +  l 


1 

I 
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Returning  now  to  the  expansion  of  a^+fJ ,  we  have 


35 


and 


/  1       dy . 

V  lOggC  UK  J 


We   may   now  substitute  the  expansions    we    have    obtained  in 
equation  (1),  which  becomes 


_  10/'+^'^^'- 1 
^^'•^+' A  +  8 


1+  —  + 


^2^2< 


+ 


K  k{\-\-k) 


L      M" 


2M^        5   '-'^'      ^''^'  + 


.;  +  . . 


J 


■     (2) 


It  will  be  shown  that  for  most  practical  purposes  very  little 
error  is  introduced  by  discarding  the  terms  containing  (?«  + /«/3c-^)- 
and  higher  powers^  and  that^  unless  x  is  large  and  t  is  small 
concurrently,  we  can  obtain  a  sufficiently  accurate  expression 
by  putting  10^'+*^'^'=! 

and 


M 


for  ff  +  ^c-^'ylr,  is  in  general  small. 

Introducing  these  approximations,  and  making  use  again  of  the 

Finite  Difference  transformation,  we  have 


-"t4[*'-^^'^^^+'t^^^- 


(3) 


where 


and  so  on. 


bf  stands  for  _i6^"^ 
Abtiovobr--M'^ 


c  2 
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Now  put     1]/=  /      1         ^,•   aiKl7;=       -j • 

Then  since  z=  —  (log^^)r^,  equation  (3)  may  be  written 


^[.r]  +  ^  — 


/ 


M(A  +  8) 


(l+^;.~i 


1  + 


^,.t 


+ 


K         /c(1+a:) 


+ 


r(i+/.) 


.^(1-k)_1- 


mt 
3M 


And  this  may  he  set  out  in  ascending  powers  of  ^  as  follows — 
*^"+'~\M(A  +  6)      3M  7  K      M(A  +  8)  " 

_  r(i+^)     ■/.     ^,.-./      cjA 

To  verify  the  approximate  correctness  of  the  formulae  obtained, 
some  values  of  ^{x\^t  bave  been  calculated  at  2i  per-cent  from 
formula  (2)  neglecting  terms  containing  (;« +  n/Sc^)^  and  higher 
powers,  and  also  from  formula  (3).  These  are  compared  in 
Table  XI  with  the  actual  values  obtained  from  the  tables. 

Table  XI. 

Comparison  of  Values  of  ^x]+t  ohtuined  from  Formulce  (2)  and  (3) 

loWi  the  Actual  Values. 

0™  2i    PEE-CENT.  0^"'  2i   PEE-CENT. 


Agk 

20 

km  40 

A.GE  60 

Dura- 

Dura- 

tion 

tion 

t 

Formula 
(3) 

Actual 

Formula 
(2) 

Formula 
(3) 

Actual 

Formula 
(2) 

Formula 
(3) 

Actual 

t 

0 

•3007 

■301 

■3494 

•3463 

•349 

•5934 

•5801 

•596 

0 

1 

■2078 

■208 

■2539 

■2523 

•253 

•4544 

•4151 

•456 

1 

3 

•1180 

■119 

■1456 

•1451 

•145 

•2613 

•2583 

•262 

3 

6 

•0375 

■038 

■0466 

•0465 

•047 

•0811 

■0808 

■081 

6 

9 

•0021 

■002 

■0029 

•0029 

•003 

•0048 

•0048 

•005 

9 

i 
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We  see  that  formula  (3);  though  not  a  very  good  approximation 
at  higher  ages  and  shorter  durations^  is  sufficiently  near  for  the 
purpose  of  investigating  the  forms  of  the  coefficients  of  powers 
of  z,  without  our  being  obliged  to  resort  to  the  very  cumbrous 
formula  (2). 

The  coeflficients  of  the  first  six  terms  of  formula  [4),  which  is 
only  a  modified  form  of  No.  (3),  are  given  in  Table  XII  for  all 
values  of  t.  The  powers  of  z  for  a  few  ages  are  also  given^  and 
the  actual  terms  themselves  for  duration  3  are  shown  below^  in 
order  to  test  the  relative  importance  of  the  various  terms. 


Table  XII. 
Showing  the  formation  of  the  terms  in  Formula  (4). 

0™   2^    PEE-CE>-T.  O^J   2i    PEfi-C£>-T. 


X 

ao 

2l 

22 

si-« 

22-K 

z3-K 

X 

20 

■00689 

■00005 

■18228 

•00126 

•00001 

20 

40 

■04150 

•00172 

-33687 

-01398 

•00058 

40 

60 

•25003 

•06252 

•62253 

■15565 

•03891 

60 

t 

Corr 

esponding 

coefficients  of  the  above  power 

s  of  z 

t 

0 

•3620 

7-2098 

11-630 

■5357 

10^536 

10-268 

0 

1 

•2475 

5-8573 

10-252 

•3798 

8^769 

9-365 

1 

2 

•1863 

4-6825 

8^848 

•2933 

7^157 

8-355 

2 

3 

•1414 

3-6384 

7^410 

•2278 

5-671 

7-230 

3 

4 

■1041 

2-7168 

5-961 

•1717 

4-316 

6-006 

4 

5 

•0729 

1-9191 

4-535 

•1227 

3-107 

4-718 

5 

6 

■0472 

1-2502 

3-182 

•0810 

2-063 

3-416 

6 

7 

■0268 

-7163 

1-964 

■0469 

1-201 

2-175 

7 

8 

•0120 

•3245 

■958 

■0215 

-556 

1094 

8 

9 

X 

•0030 

•0827 

-263 

-0056 

•144 

•310 

9 

Pr 

oducts  of 

powers  an( 

1  coefficien 

ts  where  t 

=3 

X 

20 

•1414 

•0251 

•0004 

■0415 

•0071 

•0001 

20 

40 

•1414 

-1510 

•0127 

•0767 

•0793 

-0042 

40 

60 

•1414 

■9097 

■4633 

•1418 

•8827 

-2813 

60 

In  Table  XIII  are  shown  the  values  of  the  ratio  Ut\ux  for 
various  functions  of  t,  in  which  may  be  noticed  the  general 
correspondence  between  the  earlier  coefficients  and  the  values 
of  (^[i,]-i-(.  The  ratio  is  also  given  for  the  function  ft  for  purposes 
of  comparison. 
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Tablk  XIII. 

Showing  the  ratios  of  various  functions  of  t  to  the  particular  value 
of  the  function  tvhen  t  =  \. 

QW   2^    PEB-CENT.  0™   2\    PEB-CENT. 


Dura 

tioii 

t 

CoEFFltlENTS   Of   I'OWEKb   OF    2 

Actual  Valuks  of 

Dura- 
tion 
t 

«« 

«1              22 

1 

2l-(C 

141 
•772 
•599 
•452 
•323 
•213 
•124 
•057 
•015 

22-" 

V20 
•816 
•647 
•492 
•354 
•235 
•137 
•063 
•017 

jj3-(c 

LIO 
■892 
•772 
•642 
•504 
•365 
•233 
•117 
•033 

145 

•748 
■563 
•412 
•285 
•183 
•103 
■046 
•Oil 

Age  20 

1^45 
•755 
•572 
•418 
•289 
•183 
•106 
•048 
•Oil 

Age  40 

138 
•763 
•573 
•419 
•289 
•186 
•103 
•043 
•012 

Age  60 

0 
2 
3 
4 
5 
6 
7 
8 
9 

[•46 
•753 
•572 
•420 
•295 
•190 
•108 
•049 
•012 

123      113 
•799     -863 
■621      ^723 
•464     -582 
•328      •442 
•213  ;  -310 
■122      ^192 
•055      -094 
•014     -026 

131 

•768 
•575 
•416 
•284 
■177 
■098 
•044 
•Oil 

0 
2 
3 
4 
5 
6 
7 
8 
9 

We  may  uow  examine  the  forms  of  the  coefficients  of 
formula  (4),  and  for  this  purpose  some  of  the  subsidiary  functions 
which  appear  are  tabulated  in  Table  XIV. 

Table  XIV. 
Showing  the  Values  of  certain  functions  occurring  in  Formula  (4). 

0^**'  2i  PEB-CENT,  0^"J   2i  PEB-CENT. 


t 

m 

c« 

K 

cta-K) 

bt 

^bt 

t 

0 

18^667 

1-000 

1-520 

1^000 

-928 

•239 

0 

1 

21^991 

1-094 

1-662 

1-031 

-935 

•214 

1 

2 

23-202 

1-197 

1819 

1-063 

•941 

•189 

2 

3 

23-590 

1-309 

1989 

1-097 

•949 

•164 

3 

4 

23-713 

1-432 

2^176 

1-131 

■956 

•140 

4 

5 

23-751 

1-567 

2-381 

1166 

■963 

•116 

5 

6 

23-765 

1-714 

2-605 

1-202 

•970 

•092 

6 

7 

23-770 

1-875 

2-849 

1-210 

•977 

•069 

7 

8 

23-771 

2-051 

3-117 

1-278 

•985 

•045 

8 

9 

23-771 
7;  =  23-772 

2-244 

3410 

1-318 

•992 

•023 

9 

Turning  attention  to  the  term  independent  of  a;,  we  see  that 
bt   is    always    less    than    1^   but    differs    little    from    it.       Since 
fi  =  mt'^  +  m'{c'y ,  and  the  latter  term  is  positive  and  small, 
ft  .      ,.  ,    ,  Jni' 


M(A  +  S)  '""^'^ 


htly  > 


M(A-fS)' 
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Also  7nt'^ .    .     ,.  1    1         '"t'^ 

g^df  IS  slightly  <  3^. 

Therefore 

ft  mt'^      .      1 .   ,  ^,  mt'^        mt'^ 

M(A  +  S)  =  3M  ^'  ''  ^^'Sl^'ly  >  ^^^:^ g^ :  3j^i 

1       t' 
^  A  +  §"3" 

Now  A  =-0060  for  the  0-'^-  Table,  and  thus 

A  +  8  =  -U30r  at  24%, 

aud  the  greatest  value  of  t'  is  10. 

f  .  nit' ^ 

Hence  -.,,  ^  — rt   is  at  least  about  10  times  as  great  as  ^^y  b. ,  and 

31(x\4-o)  oM 

the  value  of  the  term  independent  of  x  thus  depends  mainly  on  /,, 
though,  since  t'  decreases  as  t  increases,  it  will  decrease  slightly 
less  rapidly  than/,. 

The  coefficient  of  z^^"  is  proportional  to  frC^^^""'',  and  since 
c^^^^l'OSl  at  2^  per-cent  this  coefficient  also  decreases  somewhat 
less  rapidly  than/,. 

The  coefficient  of  z  is  of  somewhat  similar  form  to  the  term 
mdependent  of  z.     One  of  the  terms  uf  the  latter  is  multiplied 

by  77,  H —  aud  the  other  bv  y]bf  —  c*-r^.     If  now  7?.  were  constant 

K  '  Ot 

aud  thus  equal  to  ?/  its  limit  value,  and  if  ?;  were  large  compared 

c'  Ab, 

with    -    or    c'    ,'- ,   the   two    coefficients    would    be    practicallv 
K  0,  ^  • 

proportional.  Now  from  Table  XIV,  7/.  is  seen  to  vary  very 
slightly  when  />1,  and   ranges  from  about  13  times   to   about 

7  times  the  magnitude  of  —,  while  c-  ~j~  is  considerably  smaller 
than  - . 

K 

The  coefficient  of  j-""  is  simply  that  of  z^~''  multiplied 
by  i],  +  c^.  As  we  have  already  seen,  t],  is  approximately  constant, 
and  it  is  always  more  than  10  times  the  magnitude  of  c* . 

This  approximate  constancy  and  considerable  magnitude  of  T]t 
may  be  seen  to  depend  on  the  forms  of  /  and  i^,  aud  the  relative 
magnitudes  of  7?i  and  n. 

r  or  77,  =  -. — r^ ; 

f  =  m{lO-t)'-  +  m\c')* 
and  ^/r,  =  «(10  — /)-. 


40  Oil  a  Propertij  of  the  0^"'  Select  Tables,  and  its     [Jan. 

n 
Now  m'{c'y  rapidly  becomes  insignificant,  and  -  =583  about. 

Tlic  coefficients  of  higher  powers  appear  to  diverge  more  and 
more  from  the  type,  as  higher  powers  of  c*  enter  as  factors,  but 
the  first  four  terms  are  much  the  most  important,  the  others 
having  little  intiuence  till  the  age  exceeds  50. 

Speaking  generally,  we  might  have  expected,  on  summing  the 
series,  to  find  the  law  in  question  fairly  regularly  satisfied 
for  ages  up  to  50  and  durations  greater  than  1.  Certain 
divergencies  would  naturally  appear  in  the  case  of  ages  over  50 
because  of  the  increased  influence  of  terms  of  the  series  later 
than  the  fourth.  Divergencies  would  also  be  expected  in  the  case 
of  duration  0  for  two  reasons,  (1)  because  the  large  value  of 
t'  has  here  considerable  infiuence  on  the  term  independent  of 
Xj  and  (2)  because  7]/  does  not  commence  to  be  approximately 
constant  until  (  =  2. 

I  have  not  been  able  to  undertake  the  lengthy  calculations 
that  would  be  necessary  to  enquire  more  closely  into  the  causes 
of  the  law  under  discussion,  nor  do  I  think  it  very  necessary ;  for 
although  perhaps  the  first  question  with  which  I  set  out  on 
page  29  is  not  very  satisfactorily  answered,  we  seem  to  have 
sufficient  data  to  give  a  conditionally  affirmative  answer  to 
the  further  question,  so  far  as  at  this  stage  it  is  possible  so  to  do. 

It  is  true  that  the  mathematical  analysis  is  based  on  the 
particular  forms  of/  and  i/r^  selected  by  Mr.  G.  F.  Hardy  for  the 
graduation  of  the  0^^^^  Select  Tables.  It  may,  I  think,  be 
assumed,  however,  that  it  would  often  be  possible  to  obtain 
an  approximate  series  for  (ji[x]+t  on  somewhat  similar  lines, 
although  doubtless  sometimes  /,  and  -\jr,  might  have  to  be  taken  of 
such  forms  as  to  prohibit  any  mathematical  expression. 


Table  XV. 
Specimen  Values  of  <^j.]+^-^^xj+i  %  f^e  0-"'"^  2|  per-cent  Table. 


Age  at 
Entry 

<  =  0 

t  =  2 

t  =  3 

t  =  i 

30 

1-64 

■514 

•196 

•038 

40 

1-64 

•510 

•191 

•041 

50 

1-67 

•500 

•192 

•038 

60 

1-70 

•484 

■176 

•033 

70 

1-75 

■482 

■168 

•032 

80 

1-78 

•471 

•169 

•031 

90 

1-80 

•465 

•164 

•031 

i 
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Table  XVI. 
Specimen  Values  of  (i)^x]+t^4>^x\+\  ^y  t^^e  (J^f^  2\  per-cent  Table. 


Age  at 
Entry 

^=0 

t  =  2 

t  =  Z 

i!  =  4 

30 

1-68 

•500 

•176 

•034 

40 

1-70 

•485 

•175 

•035 

55 

1-77 

•462 

•159 

•031 

70 

1-77 

•470 

•164 

•033 

80 

1-78 

•467 

•161 

•031 

90 

1-81 

•466 

■164 

•034 

Table  XVII. 
Specimen  Values  of  (f)^^j;+t-^4)[.v]+i  %  ^^'^  0^^^^^  2^  per-ce7it  Table. 


Age  at 

Entry 

t  =  0 

i  =  2 

t  =  3 

i!  =  4 

[a;] 

25 

£•26 

•368 

•088 

•000 

30 

2-16 

•377 

•098 

•016 

40 

1^96 

•429 

•130 

•013 

50 

1^80 

•477 

•165 

•018 

60 

1^68 

•494 

•167 

•025 

70 

161 

•498 

•173 

•022 

In  this  counection  a  similar  investigation  of  the]^  O'^'^'', 
Q[«Hi.]  g^jjj  Q[«/]  Tables  would  be  interesting.  This  I  have  not  been 
able  to  undertake^  but  Tables  XV;  XVI  and  XVII,  showing  some 

values  of    .  ''"^^    for  these    tables,   may  be  of    interest.     It  will 


<^[^ 


+1 


be  seen  that  the  0^^'-^^  Table  approaches  nearest,  on  the  whole, 
to  satisfying  the  law  of  constancy,  although  it  is  not  so  striking  as 
in  the  case  of  the  0^^'^  Table,  while  the  0'^'^'^  Table  practically  does 
not  exhibit  the  property  at  all.  I  can  do  no  more  than  throw  out 
the  following  suggestion,  which  may  or  may  not  have  any 
significance. 

ylr 
It   will   be   remembered  that  the  fact  that  -^  is  large  and 

Jt 
approximately    constant    for    most    values    of   t   in  the  case  of 
the    Qt'^'J    Table    appeared   to    be   of    importance    in    producing 
the    property   under    consideration.     Now    the    0^^'-^^    Table    is 
constructed  from    two    separate    series,  but    for    both    of    these 
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as  well  as  for  the  0'"'"'  Table  the  forms  of  the  functions  f,  and 
yJTi  are  : 

and  A/r,=  «[(5-0''  +  (4-0-+(l-0']- 

■dr     . 
Thus,   -—  is  absolutely  independent  of  t ,  but  its  value  is  not 

Jt 
so  large  as  in  the  case  of  the  0^^^  Table,  being  about  159  for  the 
Male  Table  and  the  second  series  of  the  Female  Table,  and  350 
for  the  first  series  of  the  Female  Table,  as  against  about  583  for 
the  O^^"  Table. 

In  the  case  of  the  O'^^^^^  Table,  ~  appears  to  be  not  even 

Ji 
approximately  constant.     We  may  perhaps  trace  some  congruity 

between   these    facts    and    the    conclusions    drawn    above    from 

Tables  XV,  XVI  and  XVII. 

In  conclusion,!  must  admit  that  it  appears  rash  for  a  tyro  to 

challenge    comparison     with    the    work    of    such    veterans    as 

Mr.  Ackland  and  Mr.  King,  by  submitting  a  paper  on  the  same 

subject,  and  at  the  same  meeting.     I  must,  however,  deprecate 

any  such  comparison.     The  foregoing  notes  contain,  I  am  fully 

aware,  much  that  is  crude  and  ill  thought  out.    But  I  have  hopes 

that  somewhere  in  the  chaff  may  be  found  a  seed,  which  under 

more  skilled  culture  than  mine  may  develop  into  a  healthy  plant. 

The  property  which  forms  the  basis  of  the  paper  has,  I  believe, 

not  been   noticed  before  ;  and  I  think  it  should  be  capable  of 

being  turned  to  account  in  some  way.     It  is  solely  on  the  strength 

of  such   hopes  that   I   venture   to   place  these  notes   before  the 

Institute. 


Notes  on  an  approximate  Method  of  Valuation  of  Whole-Life 
Assiirances,  with  Alloivance  for  Selection.  By  Thomas  G. 
Ackland,  one  of  the  Vice-Presidents  of  the  Institute  of 
Actuaries ;  Honorary  Fellow  of  the  Faculty  of  Actuaries. 

[Read  before  the  Institute,  27  November  1905.] 

1.  IHE  object  of  the  following  notes  is  to  state  somewhat  more 
fully  and  formally  a  method  (first  published  in  the  Insurance 
Record  for  10  March  1905)  of  approximating  to  the  reserves 
required  for  whole-life  assurances,  with  due  regard  to  the  influence 
of  selection  ;  and  to  illustrate  the  practical  application  of  the 
method. 
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2.  Let  the  age  at  entry,  as  usual,  be  x,  and  the  duration  of 
the  assurance  at  the  date  of  valuation,  t,  so  that  {x-\-t)  is  the 
valuation  age,  and  let  S[j]+<  represent  the  aggregate  sums  assured 
in  respect  of  assurances  effected  at  age  x,  the  duration  of  which 
is  t  years  j  then  the  policy-value,  by  the  usual  non-select  or 
*' ultimate'^  tables,  but  employing  a  select  net  premium;  is  equal 
to 

^ix']+t[^x+l~'^lx'fix+t} (1) 

Continuous  valuation  factors  are  employed,  in  accordance  with  the 
conditions  usually  obtaining  in  practice.  If  t  lies  within  the 
period  during  which  selection  is  in  operation  (here  assumed  as 
ten  years),  we  have,  for  the  policy-value  by  select  tables,  the 
formula — 

S:x:+;{A.,-+,-7r-^-«-,,-+J        ....      (2) 
Expressing  X^+t,  in  formula  (1),  as=l— Sfl^.+,,  and 

A -_,.+,,  in  formula  (2),  as=  ^  —  ^('■x-^n 
and  deducting  (2)  from  (\),  we  have — 

=  Sw+i{(7r[,]  +  8)(ffM+«-«,;+0} (3) 

or,  representing  [d^^^+t  —  f'^x+i)  by  <^[a]+«, 

=  S[,j+,{(7r[,,  +  S)(<?ui+0} (4) 

This  formula  represents  the  amount  by  which  the  reserve  or  net 
liability  according  to  ultimate  tables  (but  employing  select  net 
premiums)  is  reduced,  when  select  tables  are  substituted  ;  the 
value  of  the  sums  assured  being  diminished  by 

which  may  be  conveniently  referred  to  as  "  A  value  of  sums 
assui'ed  " ;  and  the  value  of  the  net  premiums  increased  by 

S[,]+j.7r[^]^[,.]+(, (6) 

which  may  be  referred  to  as  "  A  value  of  net  premiums." 
It  follows  that,  if  the  whole-life  assurances  at  attained  age  [a]  + 1 
are   valued  by   ultimate  tables   (with   select   net   premiums),  the 
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applicatiou  to  the  net  liability  of  the  corrective  amount  brought 
out  by  formula  (4),  or  the  application^  separately,  to  the  value  of 
the  sums  assured,  and  the  value  of  the  net  premiums,  of  the 
corrective  amounts  shown  respectively  by  formulas  (5)  and  (6), 
will  give  the  modified  values,  with  allowance  for  the  operation  of 
selection. 

3.  If  now,  an  average  value  iv  can  be  found,  such  that 

.       =(SS,)^„.H. (7) 

(where  2S,  =  S[x]+t  +  S[i.+i]+t  +  S(;c+2]+r  + •  •  -), 

it  is  evident  that  the  corrective  expression  ^[i,]+t  can  be  applied 
to  the  total  sums  assured  in  respect  of  a  given  duration  /,  at 
whatever  entry  ages  the  assurances  were  effected.  In  order  to 
find  the  value  of  w,  which  shall  fulfil  the  conditions  of  formula  (7), 
it  is  necessary,  either  to  deduce  the  mathematical  law  governing 
the  values  of  the  function  ^[.^]+i  for  successive  values  of  x  and  t 
(according  to  a  given  graduated  mortality  table),  or  to  deduce 
an  approximate  expression  for  ^[x]+t)  which  shall  express 
sufficiently  closely  the  progression  of  that  function,  and  which 
shall  at  the  same  time  be  practically  applicable  in  a  simple  form 
to  the  valuation  problem  under  investigation. 

4.  Taking,  for  example,  the  graduated  0-^^-  Table,  the 
mathematical  formulas  on  the  basis  of  which  the  values  of  log  l^r^+t 
and  log  /,.+,  (which  form  the  basis  respectively  of  select  and  ultimate 
whole-life  annuity-values)  are  calculated,  are  fully  and  clearly 
stated  by  Mr.  G.  F.  Hardy,  in  the  "  Account  of  Principles  and 
Methods,  &c.^'  (p.  158,  formulas  21  to  23).  I  have  made  some 
attempt  to  investigate,  on  the  basis  of  these  formulas,  the  law 
governing  the  progression  of  the  values  of  <^-.,]+<  ^or  successive 
values  of  x  and  t,  according  to  the  0-^^  Table;  but  have  not  been 
able,  in  the  time  at  my  disposal,  satisfactorily  to  solve  the  problem. 
In  an  appendix  to  these  notes,  I  state  the  problem,  and  indicate 
some  lines  which  have  been  experimentally  followed.  It  is 
probable  that  other  workers  in  this  field  may  be  more  successful 
than  I  have  been,  and  may  arrive,  possibly  by  diflferent  routes,  at 
a  satisfactory  solution  of  the  problem. 

5.  From  the  form  of  the  expressions  experimentally  deduced 
in  the  course  of  this  investigation,  and  also  from  other  general 
considerations,    it     appeared     probable     that     the     expression 
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^lxj+t={^\_x^+i  —  (ix+/)  "I'glit  be  approximately  represented  by  a 
series  in  the  form 

^-x+,  =  \  +  B,c^  +  C,c'-^ (8) 

where  A,,  B,^  and  C,  are  constant  for  a  given  valne  of  t,  but 
independent  of  a: ;  and  c  is  the  Makehani  constant  employed  in 
the  graduation  of  the  mortality  table,  equal,  for  the  0-^^-  Table, 
to  1'09396,  so  that  logioC  =  "039.  If  (as  is  in  practice  found  to 
be  the  case)  the  numerical  value  of  the  third  term  of  the  series  in 
formula  (8)  is  small  compared  with  that  of  the  second  term,  we 
shall  have 

A.r^M+,=  (A,  +  B,c-^+')  -  (A,  +  B,c-'-)  approximately, 

=  Bi(f{c  —  l)  approximately, (9) 

and  the  successive  values  of  A.i.^[^.]4.f  will  be  approximately  in 
geometrical  progression,  with  a  common  ratio  of  c=l "09396. 

6.  In  order  to  test  this  relation,  I  had  the  values  of 
{d[x]+t  —  ^x+t)  computed,  according  to  the  0^^^  Table,  at  2^  and 
3  per-cent,  for  all  values  of  x  from  0  to  60,  and  for  all 
values  of  t  from  0  to  9  inclusive.  The  tabular  values  are  given 
in  Tables  I  and  II,  under  the  heading  "True  Values ^^,  with 
specimens  of  their  first  differences,  and  the  ratio  between  every 
ffth  value  of  those  differences,  where  such  ratio  >  1.  It  will  be 
found  that  the  tabulated  ratios  do  not  greatly  differ,  on  the  average, 
from  the  value  of  c^=l-o667o.  The  individual  divergencies 
shown  arise,  no  doubt,  in  part  from  the  approximate  nature  of  the 
formula;  but  also  from  the  fact  that,  from  the  values  of  ^[^j+e 
and  D[.i]+f,  as  tabulated  on  the  0^^^  basis,  annuity-values  cannot 
be  deduced  accurately  to  the  third  place  of  decimals,  so  that 
the  fourth  and  subsequent  places  of  decimals  in  annuity-values 
thus    deduced    must    be    quite    untrustworthy.      For    example, 

at35]+5=  ^^  =    (at  3  per-cent)   ^^"  =  18-36237.       The 

tabular  values  of  M  and  C,  as  published,  are  given  to  the  nearest 
integer  only,  up  to  about  attained  age  60.  If  it  be  assumed  that 
the  true  value  of  the  denominator  in  the  above  fraction  is 
24,842"5  (the  numerator  remaining  unchanged)  the  value  of  the 
annuity  will  be  reduced  to  18"36200.  If,  on  the  other  hand,  the 
true  value  of  the  denominator  be  assumed  as  24,841-5  (the 
numerator  remaining  unchanged),  the  value  of  the  annuity  will 
be  increased  to  18'36274.  It  follows  that  the  third  and  following 
places    of  decimals    in    the    annuity-value    cannot    be    correctly 
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(letermined  from  values  of  M  and  D,  based  on  a  radix  of 
100,000,  and  tabulated  to  the  nearest  integer  only  ;  although  the 
true  value  of  the  annuity  in  the  above  example  will  most  probably 
lie  between  18-362  and  18-363. 

7.  These  results  not  being  entirely  conclusive  as  to  thepresumed 
law  of  progression  of  the  function  ^[x]+t,  I  applied  the  ingenious 
and  useful  method  suggested  by  Mr.  Lidstone  in  his  investigation 
of  temporary  life  annuities,  in  connection  with  the  valuation 
of  endowment  assurances  by  apj)roximatc  methods  (see  J.I. A., 
vol.  xxxviii,  p.  8).  The  formula  employed  in  the  present 
investigation  was 


r  = 


[<^[40]+?  — ^[60]  +  ?]  -^  [^[-20]  +  ^  — <^[40]  +  /]      -^ 


(10) 


where  r  is  equal  to  the  average  ratio  of  increase  of  ^x^^x]+t,  ftn" 
successive  values  of  x,  deduced  from  a  range  of  values  of  the 
function  between  the  practical  limits  of  .r  =  20  and  a^  =  60. 
Applying  this  formula  to  the  calculated  values  of  ^[x]^t  for  all 
values  of  t  from  0  to  9,  with  interest  at  2i  and  3  per-cent,  the 
followins;  values  of  r  were  deduced  : 


t 

Values  of  r 

ih  per-cent 

3  per-cent 

0 

1-085 

1-081 

1 

1-078 

1-074. 

2 

1-076 

1-074 

3 

1-07-i 

1-073 

4 

1075 

1-072 

5 

1-073 

1-069 

6 

1-071 

1075 

7 

l-07o 

1-079 

8 

1-083 

1-085 

9 

1-086 

1-094 

These  average  values  of  the  ratio  of  increase  were,  it  was  thought, 
sufficiently  near  to  the  value  of  c=  1*094,  to  justify  the 
application  of  tlie  proposed  method  in  an  approximate  valuation, 
8.  In  order  further  to  test  the  closeness  of  the  approximation 
given  by  formula  (8),  I  proceeded  to  deduce  values  of  A^,  B^, 
and  Ct)  for  each  value  of  /  from  0  to  9.  The  process  followed 
may  be  interesting  to  students  of  the  Institute,  and  I  therefore 
state  it  here  in  some  detail.  If  <^i^a;]-i-^  =  Ac  +  B<c-''  +  CiC^^',  w^e  can 
eliminate  the  function  A  by  differencing,  and  then  have 

A,<^f,]+<=B<c'-(c-l)  +  C,c^(c^-l).     .     .     .     (11) 
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where  the  term  omitted  in  fornuihi  (9)  is  now  included.  If 
now  the  values  of  A  be  sunnned  for  all  values  of  x,  say  from 
a  to  z,  we  have 

S'(A..(^:,:+^)=B,(c---c")  +  Cac^--c^).     •     •     (12) 

and,  if  A  be  summed  from  a  to  x  (where  x  has  every  value  in 
succession  from  a  to  ::),  and  these  values  be  again  summed, 
we  have 

x=: /X=j:  \  /  pS  —  />«\  /  r^s  —  c^\ 

X(^%^.^4.:,)  =  '&{{:^-a)c=-'^)  (13) 

From  formulas  (12)  and  (13)  the  values  of  the  functions  B^ 
and  Ct  can  be  deduced,  for  each  separate  value  of  t  from  0  to  9 
inclusive.  In  practice,  a  was  taken  as  20,  and  s  as  60,  giving  a 
range  of  ages  from  20  to  60.  The  approximate  values  of 
^x^-x-+t  were  then  constructed,  within  these  limits,  by  the 
application  of  formula  (11),  inserting  the  deduced  values  of 
B<  and  C^;  and  the  value  of  A^  was  finally  determined  from  the 
formula — 

x=6o  .'•=(;o 

2  (^-.,,-.+^)=    2  (A,  +  B,c-^-  +  C,c^O 

a;=20  .r  =  20 


whence 


=  41A,  +  2(V^  +  ac^^) 

1  =  20 
x=60 

41A,==S[<^r..+.-(B,c--  +  C,c'-<-)]    ....     (14) 


9.-  This  process,  which  was  really  a  simple  application  of 
the  general  principles  followed  in  Prof.  Karl  Pearson's  useful 
method  of  "  moments  "  (but  applied  to  the  differences,  instead 
of  to  the  values,  of  the  function),  gave  resulting  approximate 
values  of  ^-^-+n  which  are  show'n,  together  with  the  values  of 
the  functions  A,,  B^,  and  C^  for  each  value  of  /,  in  Tables  I 
and  II,  at  2^  and  3  per-cent  respectively,  under  the  heading 
"  Approximate  Values."  Specimens  of  the  lirst  differences  of 
these  values,  together  with  the  ratios  between  every  fifth  value  of 
those  differences,  are  also  included  in  Tables  I  and  II.  From  the 
formulas  and  methods  employed  as  above,  the  following  conditions 
of  relation  between  the  true  and  approximate  values  will  hold 
good  for  all  values  of  / : — (1)  the  first  and  last  values  of  the 
functions,  (}5[oo]+i  and  (^[60]+o  ^^'^  accurately  reproduced;  (2)  the 
sums   of  the  true  values,   and  of   the   approximate    values,  are 
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throughout  equal;  (3)  the  suius  of  the  first  differences  of  the 
truCj  and  of  the  aj)proxiniate,  values,  are  equal ;  (4)  the 
accumulated  sums  of  these  first  differences  are  also  equal.* 

10.  It  will  also  be  found  that  the  approximate  values,  for 
particular  values  of  x  and  t,  very  fairly  reproduce  the  true 
values  throughout.  Having  regard  also  to  the  fact,  referred 
to  in  §  (6)  above,  that  the  third  and  following  places  of  decimals 
in  the  values  of  the  function  ^[x]+i  cannot  be  altogether 
relied  upon,  the  approximate  values  here  deduced  may,  I  think,  be 
considered  as  practically  reproducing  the  true  values,  throughout, 
within  the  assigned  limits  of  age.  It  may  therefore  be  fairly 
stated  that,  whatever  the  true  progression  of  the  function  <^[j]+<, 
when  deduced  with  mathematical  accuracy,  it  practically  follows 
the  law  indicated  by  the  formula 

^[,]+,  =  A,  +  B,c-'^  +  C,c2-'- 

for  all  values  of  x  usually  arising  in  practice. 

11.  I  now  proceed  to  apply  the  formula,  thus  deduced,  in 
the  practical  work  of  valuation.  jNIr.  Lidstone  has  shown 
{J.I.  A.,  xxxviii,  3)  that  the  value  of  an  ordinary  temporary  annuity, 
InO'X}  can  be  represented  approximately  (where  ]\Iakeham's  law  is  in 
operation)  by  a  formula  practically  identical  vn\\\  the  above  ;  and 
he  applies  this  relation  to  the  approximate  valuation  of  Endow- 
ment Assurances,  by  weighting  the  sums  assured  with  c*"  (or  its 
practical  equivalent),  where  x  is  the  attained  age,  and  thence 
deducing  an  average  value  c'",  the  power  of  w4iich  gives  the 
average  age  at  which  the  whole  of  the  assurances  (having  identical 
unexpired  terms)  can  be  approximately  valued.  I  have  adapted 
the  same  method  to  the  approximate  valuation  of  whole-life 
assurances  by  select  tables.  Reverting  to  formula  (7)  {see  §  3), 
it  will  be  seen  that,  if  the  sums  assured,  in  respect  of  the  cases 
where  selection  is  still  in  operation,  be  separately  scheduled 
for  each  value  of  t ;  that  is,  if  the  amounts  of  the  assurances  effected 

*  It  would  probably  bave  been  more  satisfactory  to  apply  Prof.  Karl  Pearson's 
method  of  momeuts  more  directly,  by  deducing  the  values  of  the  functions 
A(,  Bj  and  Ct  from  three  equations,  based  on  the  tirst,  second  and  third  "  moments " 
of  the  function  ^x^-t'  for  successive  values  of  .r,  at  a  given  value  oi  t ;  in 
which  case  the  sums  of  the  true  and  approximate  values  of  the  function  would 
have  been  identical,  as  well  as  their  second  and  third  summations.  It  was, 
however,  found  that  the  arithmetical  labour  involved,  where  41  consecutive 
values  of  the  function  were  employed,  was  very  considerable;  and  the  above 
method,  whilst  much  less  laborious,  wiis  thought  to  be  quite  sufficiently  accurate 
for  the  ]n-actical  purposes  required,  although  not  so  defensible  on  theoretical 
srrounds. 
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in  each  of  the  last  ten  years,  and  subsisting  at  the  valuation  date, 
be  separately  tabulated ;  and  if  an  average  entry  aye  iv  be  deduced 
separately  for  the  assurances  effected  in  each  of  these  ten  years, 
then  the  correction  deduced  from  the  average  value  of  <^[,„]+t  can 
be  applied  to  the  aggregate  sums  assured  effected  in  each  of  the 
ten  years ;  and  the  correction  on  account  of  selection,  to  be 
applied  to  the  net  liability  (or  separately  to  the  value  of  sums 
assured  and  of  net  premiums),  can  be  thus  deduced  with  close 
accuracy. 

12.  I  proceed  to  illustrate  the  application  of  this  method  in 
a  practical  case.  For  this  purpose  I  have  taken  the  data  of 
Mr.  George  King's  0^^'^  Model  Office  {J.I. A.,  xxxvii,  pp.  456,  457) 
as  representing  the  relative  number  of  cases  in  existence  at  each 
entry  age  and  duration  in  an  average  life  office.  As  the  Model 
Office  practically  proceeded  on  the  assumption  that  the  sum 
assured  was  uniformly  1  at  all  entry  ages  and  durations,  it  seemed 
desirable  to  give  eifect,  as  far  as  practicable,  to  the  differing 
amounts  assured  on  the  average  at  each  entry  age.  A  brief 
investigation  was  therefore  made  into  the  relative  amounts  assured, 
by  whole-life  assurances,  at  different  entry  ages,  from  the 
combined  data  of  two  life  offices  which  happened  to  be  available. 
The  relative  amounts  at  every  fifth  entry  age,  roughly  graduated, 
came  out  as  follows  : 


Age  at  Entry 

Relative  Amotmts 
Assured 

20 

3-80 

25 

3-90 

30 

4-00 

35 

4-30 

40 

4-JO 

45 

4-30 

50 

4-00 

55 

3-90 

60 

3-70 

65 

3-40 

It  was  thought  that,  relatively,  the  amounts  assured  at  different 
entry  ages  would  probably  not  differ  much  in  different  offices  ;  and 
that,  in  any  case,  the  amounts  deduced  as  above  would  sufficiently 
serve  for  purposes  of  practical  illustration.  These  relative 
amounts  were  therefore  multiplied  into  the  numbers,  according  to 
entry  age,  shown  by  the  0'^^^  Model  Office  in  the  first  ten  years 
of  duration.     The  amounts,  thus  deduced,  showed  an  aggregate 
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sum   assured  ot"   upwards  of  .£l6/)00,000,  distributed  over  the 
first  ten  years  of  duration  only.* 

13.  I  then  proceeded  to  value  the  assurances  in  this  illustrative 
office  (1)  by  Ultimate  O'^'J  Tables;  (2)  by  Select  01^]  Tables; 
at  2\  and  at  3  ])er-cent ;  tiie  valuation  being  made  by  formulas 
(1)  and  (2)  respectively  (employing  net  0'^'^  premiums  throughout) 
separately  for  the  assurances  in  each  year  of  duration  0  to  9 
inclusive,  and  effected  at  each  quinary  entry  age.  The 
differences  between  the  aggregate  values  of  the  sums  assured,  of 
the  net  premiums,  and  gf  the  net  liability,  as  computed  on 
a  select  and  on  an  ultimate  basis,  were  then  ascertained,  at  each 
rate  of  interest,  separately  for  each  of  the  ten  years  of  duration  ; 
and  these  diflFerences  represented  the  true  values  of  the 
corrections  to  be  applied  to  the  respective  values,  when  computed 
by  ultimate  tables,  in  order  to  arrive  at  the  modified  values 
on  the  basis  of  select  tables.  These  true  values  of  the  correction 
to  the  value  of  sums  assured,  of  the  net  premiums,  and  of  the 
net  liability,  are  given  respectively  in  columns  (7),  (10)  and  (12) 
of  Tables  III  and  IV,  at  2|  and  3  per-cent  interest,  the  relative 
sums  assured  being  given  in  column  (2)  of  those  tables.  These 
detailed  valuations  on  a  select  and  an  ultimate  basis  were,  of 
course,  solely  made  for  the  purpose  of  testing  the  closeness 
of  the  approximate  method  to  be  employed;  and  in 
practice  the  detailed  valuation  on  a  select  basis  would  not  be 
necessary. 

14.  The  next  step  was  the  application  of  the  approximate 
method  of  valuation ;  and  it  was  first  necessary  to  ascertain 
an  average  entry  age,  w,  in  respect  of  the  cases  subsisting  in  each 
of  the  first  ten  years  of  duration.  This  was  done,  as  already 
stated,  by  a  method  similar  to  that  adopted  by  Mr.  Lidstone  in 
the  valuation  of  endowment  assurances.  The  values  of  S[-c]+^,  the 
sums  assured  under  assurances  effected  at  entry  age  x,  were 
"  weighted  "  by  computing  in  each  case  (or  in  respect  of  the  total 
sums,  assured  for  given  values  of  x  and  /)  the  quantity  c''S[i]+t, 
where  c  is  Makeham's  constant,  equal  in  the  0^-^'^  Table  to  1  "09396. 
In  practice,  again  following  a  device  adopted  by  Mr.  Lidstone, 
as  the  value  of  the  quantity  c^  became  inconveniently  large  at 
older  ages,  it  was  reduced  by  multiplication  throughout  by  c"^", 
where  40  was  selected  as  representing  a  rough  approximation  to 
the  average  age    at    entry.     In  Table    V    are    given    the  values 

*  Relative  amounts  assured  were  employed,  rather  than  actual  amounts,  as 
the  latter  made  the  resulting^  figures  of  the  Model  Office  unmanageably  large. 


1906.]         Assurances,  with  Allowance  for  Selection.  51 

of  Sc'~^"  for  all  values  of  x  from  15  to  lo,  and  values  of 
S  =  100,  200,  ...  up  to  1/JOO,  the  tabular  results  varying  from 
11  to  lj-179  in  respect  of  100  assured.  (If  the  weighting  quantity 
were  c',  without  reduction,  the  results  would  practically  lie  between 
38  and  58,700  for  100  assured.)  The  values  given  in  Table  V 
are  applicable  for  deducing  the  average  entry  age  in  respect  of  all 
durations,  and  whatever  the  rate  of  interest  employed  in  the 
valuation.  In  practice,  they  would  be  inserted,  once  for  all, 
on  the  valuation  cards,  as  written  up  from  the  policy 
registers. 

15.  The  weighted  quantity  c^S[,;+(  (or  c^~^oS[^ia_,,)  being  thus 
entered  for  all  ages  at  entry  and  durations  (up  to  9  inclusive), 
the  totals  of  this  quantity  were  ascertained,  in  respect  of  the 
cases  existing  in  each  year  of  duration  ;  and  these  totals,  divided 
by  the  appropriate  total  of  the  unweighted  sum  assured,  gave  the 
value  of  c^*-'  ''or  of  c^'-'"-*"],  from  which  the  value  of  the  average 
entry  age  w  was  determined,  for  the  assurances  in  the  particular 
year  of  duration.  The  values  oiw,  as  deduced  from  the  illustrative 
0-^  data  employed,  are  given  in  column  (3)  of  Tables  III  and  IV, 
and  will  be  seen  to  run  with  great  regularity,  between  the  limits 
of  38-3  and  38-6. 

16.  The  approximate  valuation  can  now  rapidly  be  completed, 
and  the  steps  are  clearly  shown  in  Tables  III  and  IV.  In 
column  (4j  are  inserted  the  values  of  ^-,..,^,,  taken  from  the  true 
values  of  that  quantity  in  Tables  I  and  II.  These  form,  as 
shown  ni  formulas  (4),  (5)  and  (6^,  the  basis  of  the  corrective 
quantities  required.  The  "A  value  of  the  sums  assured ^^  is 
arrived  at  by  multiplying  ^[H]+f  by  the  sums  assured  at  duration 
t,  S[j:]+f,  the  product  being  entered  in  column  (5)  of  Tables  III 
and  IV,  and  multiplying  the  result  by  h  (column  6).  The 
"A  value  of  the  net  premiums"  is  arrived  at  by  entering  the 
values  of  Tr;,^],  taken  from  the  0-"^^-  Table  at  the  average  age  ic, 
in  column  (8),  and  multiplying  these  values  by  the  amounts  in 
column  (5),  the  product,  S[u.]+t^[ic)+«'7r[„.],  being  entered  in 
column  (9).  Finally,  the  "A  net  liability"  is  at  once 
deduced  by  summing  the  two  corrective  quantities  entered  in 
columns  (6;  and  (9),  and  entering  their  sum  in  column  (11). 
It  is  particularly  to  be  observed  that  the  net  premiums  to  be 
valued  are  deduced  by  multiplying  the  sums  assured  by  ir-ir- , 
where  w  is  the  average  age  at  entry  ;  and  that  the  true  net 
premiums  2(8-^.-^.^77-^.-)  are  not  employed  in  the  approximate 
valuation. 
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17.  It  will  be  seen  that  the  resulting  values^  as  ascertained 
by    detailed    valuation,  and    by    the    approximate    method    here 
described,  are  as  under  : 
O^''^  2^  per-cent— 

True  Value         Aj)pr()x.  Value 

A  Value  of  Sum  Assured       -   £51,294     —  .€51,780 
A         „       Net  Premiums     +      51,060     +      51,757 

A         „       Not  Liability        -€102,354     -€103,537 

Amount  of  Error      +  1,183. 


True  Value         Approx.  Vstlue 

A  Value  of  Sum  Assured       -  €56,856     -  €57,550 


0^^^^  3  per-cent— 

A  Value  of  S 

A         „       Net  Premiums     +      44,934     +      45,387 

A         „       Net  Liability        -€101,790     -€102,937 

Amount  of  Error      +  1,147. 

18.  The  resulting  error  is  thus  slightly  in  excess  of  one 
per-cent  of  the  true  values.  As  the  aggregate  amount  of  the 
net  liability  is  upwards  of  j61, 500,000  in  respect  of  assurances 
in  the  first  ten  years  of  assurance,  with  an  additional  liability 
of  upwards  of  €12,000,000  in  respect  of  policies  of  longer 
durations,  it  will  be  seen  that  the  errors  of  €1,183  and  €1,147 
are,  relatively,  quite  insignificant  in  amount;  and  it  will  probably 
be  agreed  that  the  results  brought  out  by  the  approximate 
method  are  sufficiently  near  for  all  practical  purposes;  whilst 
the  amount  of  work  involved  is  very  small  indeed,  being  all 
set  out  (after  ascertainment  of  the  average  entry  ages)  in 
columns  (4),  (5),  (6),  (8),  (9)  and  (11)  of  Tables  III  or  IV.  The 
scheduling  of  the  sums  assured  according  to  duration  (not 
exceeding  10  years)  presents,  it  is  thought,  no  difficulty,  as  most 
valuation  class-books  are  so  arranged  as  to  enable  the  sums 
assured  existing  in  respect  of  each  year  of  duration  to  be  readily 
extracted.  In  practice,  where  any  ai)])roved  method  of  deducing 
the  valuation  ages  is  adopted,  the  assurances  could  be  scheduled 
according  to  duration,  for  the  purpose  of  the  approximate  method 
here  dealt  with,  by  classifying  the  cases  according  to  the  diff'erence 
between  the  entry  age  [_x],  adopted  for  determination  of  the  net 
premium,  and  the  valuation  age  \x']  + 1.  Thus,  the  cases  where 
the  entry  age  and  valuation  age  were  identical  would  be  classified 
as  of  duration  0 ;  the  cases  where  these  ages  diflfered  by  1  year, 
as  of  duration  1  ;  and  so  on,  up  to  and  including  a  difference  of 
9  years  between  the  entry  age  and  valuation  age.     The  values  of 
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Sc-^  (or  Sc^"'*")  cau  conveuiently  be  written  on  the  valuation  cards^ 
once  for  all^  and  entered,  with  the  sums  assured,  in  the  vahiation 
schedules  ;  and  the  average  age  at  entry  is  readily  determined, 
by  casting  the  two  sets  of  amounts  thus  entered  in  respect  of 
each  of  the  first  ten  years  of  duration,  and  dividing  the  total  of 
the  weighted  sums  assured  by  the  total  of  the  sums  assured ; 
Table  V  being  entered  (inversely)  with  the  quotient,  in  order 
to  determine  the  average  entry  age  for  each  year  of  duration. 

19.  I  now  proceed  to  discuss,  from  the  point  of  view  of 
theory,  the  degree  of  approximation  of  the  method  here 
suggested.  Dealing,  tirst,  with  the  "■'A  value  of  the  sums 
assured,^^  we  have 

which  is  assumed  to  be  equal  to 

S.2(S,)^[„H. (15) 

where  (^;,.]^./  =  A,  +  B,c""  +  C,c-'^,  and  the  value  of  v:  is  deduced 
from  the  formula 

SM^^^+St.+i]./^-^'  +  S[.-.2Kre^-^-+..  .=2:S,)c'^      .     .     (16) 

So  far  as  the  first  and  second  terms  of  the  approximate  expression 
A,  +  B,c"'+Cf(r'^  are  concerned,  it  is  evident  that  the  employment 
of  the  average  age  ic  introduces  no  error.  As  regards  the  third 
term,  C,f''-,  however,  an  error  is  introduced,  for  the  average 
value,  say  c'-'-i ,  deduced  from  the  formula 

.     .   (lOa) 

2(S,) 

evidently  difi"ers  from  c-"",  where  the  value  of  v:  is  deduced  from 
formula  (16j.  I  have  experimentally  weighted  the  sums  assured 
in  the  Model  Office  by  multiplication  by  c-' ,  where  x  is  the  entry 
age,  and  find  that  the  resulting  values  of  c^i  and  of  Wi,  the 
average  age  at  entry,  are  as  set  out  in  columns  (3)  and  (11)  of 
Table  YI.  Comparing  these  average  ages  with  those  deduced 
from  formula  (16)  and  shown  in  column  (10;  of  Table  YI,  it  will 
be  seen  that  the  values  of  w  and  Wi  are  each  fairly  constant  for 
all  values  of  t,  and  may  be  taken  as  38"5  and  43"3  respectively, 
so  that  (u'l — w)  is  approximately  equal  to  4*8.  The  amount  of 
the  error  in  the  third  term  is  thus  represented  by 

S(S,)8.a(t-'^-c^''-.)=-2(S,)S.C,c''(c'^'^-l) 
and,  giving  numerical  values  to  c''  and  c**''',  we  have 
- 1,377-5.  S.C,S(S,) 
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Computing  the  value  of  —l,S77'o.S.Ci,  from  the  values  of  C,  given 
at  foot  of  Tables  I  and  II;  at  2i  and  3  pcr-cent^  we  arrive  at 
the  following  results : 

Error  in  "  A  Value  of  Sums  Assured,^'  applicable  to  a  Sum  Assured 
ofl.         (-1,377-5  8. Q) 


t 

21  PER-CENT 

3  PER-CEKT 

0 

+  -000053 

+  -000078 

1 

•000067 

■000089 

2 

•000057 

-000073 

3 

•000044 

-000056 

4 

•000032 

-000043 

5 

•000023 

•000028 

6 

•000013 

■000017 

7 

•000006 

•000009             , 

8 

+  -000002 

■000004             1 

9 

-•000000 

+  •000001 

These  factors^  multiplied  into  the  appropriate  sums  assured  given 
in  column  (2)  of  Tables  III  and  IV^  bring  out  a  total  theoretical 
error  in  the  approximate  A  value  of  the  sums  assured  oi  £o22,  when 
interest  is  taken  at  2^  per-cent,  and  of  £696  at  3  per-cent.  The 
actual  errors,  arising  in  practice,  as  set  out  at  foot  of  column  (5) 
of  Tables  III  and  IV,  of  £486  and  £694  are,  it  will  be  seen,  just 
within  the  amounts  of  theoretical  error,  deduced  as  above. 

20.  Considering  now  the  theoretical  error  in  the  "A  value  of  the 
net  premiums,^'  the  case  is  somewhat  more  complicated.     We  have 

S[,r]  +  K'^W^[r]  +  ?)  +  S[.c+l]  +  /(7r[,.  +  i](^[,v  +  l]  +  ,)  +  S[j;  +  2]  +  t{'rrix+2]^[x  +  -2]  +  t)  +   •  • 

which  is  assumed  to  be  equal  to 

S(S,)7r[,<,]^[,f]+( (17) 

where  the  average  age  iv,  employed  in  determining  both  the 
average  net  premium  and  the  average  value  of  ^itu]+t>  is  derived 
from  the  summation  of  Sa;C*  as  in  formula  (16)  above.  Analyzing 
^[x]+t  into  its  constituent  terms,  and  setting  out  the  successive 
values  of  each  of  the  three  terms  under  one  another,  we  have 

(S[x]+f  ttm)         A,+         (S[a;]+f.7r[x.])B,c*'+  {^ix]+t-'n-ix])CiC^ 

(S[;,+i]+<. 7r[,;+i])  A, +  (S[, +!]+(. 7r[,+i])B/C-^"+'  +  (S[;,.+i]+<7r[.i+i])C,c2-^"+^ 

(S[^  +  2J  +  (-7r[x  +  2])A/  +  (S(^  +  2]  +  «-7r[.v  +  2])B,C*  +  =^+(S[,+2]  +  «7rt,,  +  2])C,C"-^'  +  ^ 


assumed  to  be  equal,  when  summed  vertically,  to 

2;(S,)7r[,,]A,  +  :£(S,,)7r[,„jB,c-  -4-  :t(S,)7r(,,]C,c2«', 

where  the  average  age  w  is  uniformly  derived  from  the  weighted 
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sum  assured  S^-c^'  by  formula  (16).  It  is  evident  that  the  true 
average  ages  will  all  be  ditFerent  from  w,  and  representing  these 
by  ic-i,  Wi,  and  ii\,  we  have 

where  ic-i,  it's  and  iVi  are  deduced  respectivt-ly  from  summations  as 
given  below : 


-(S[.r] +  ?•"■[;,]) 
=20 

2(S,) 


^  =  ■20 


:s,) 


=  7r[,,jc" 


x—65 

.»-20 

2(S.) 


=  n.r^f"''*. 


21,  The  total  error  in  the  "  A  value  of  the  net  premiums  "  will 
thus  be  equal  to 

»S(S,)[A,(7r[,,]-7rt,j)+B,(7r[,,c«-7r[,,]C--^)  +  C,(7r[„.jC^--7r[,.jc^^        .    .    .      (19) 

I    have    experimentally   computed    the    average  values   of   7r[,t...], 

7r[,yjc"-',  and  7r;„.jc^"'*  by  summations  according  to   the   formulas 

given  under  (18)  above,  at  2^  and  3  per-cent,  in  respect  of  the 

amounts  in  each  of  the  first  ten  years  of  duration  in  the  Model 

I  Office.     The    resulting    average    values,    and    the    corresponding 

'  average  ages  w.2,   IV3,  and  w^,  are  given  in  columns  (4)   to   (9), 

and  (12)  to  (17)  respectively,  of  Table   VI;  and  at  foot  of  each 

column  is  inserted  the  general  average  value  of  each  function, 

»  and  of  each  age,  taken  over  the  whole  of  the  sums  assured  at 

all  durations.     It   will  be  seen  that  the  average   values    are    as 

follows  : 


Per-cent                w 

Wo 

tPg 

tci          1 

2^                38-5 
3                  38-5 

36-4 
36-4 

40-6 
407 

4o-3 
45-4 

The  employment  throughout  of  the  average  age  w  thus  overstates 
the  value  of  the  term  involving  A^,  and  understates  the  value  of 
the  term  involving  B^,  and  these  corrections  tend  to  neutralize 
one  another ;  whilst,  as  the  value  of  Ct  never  exceeds  '000002, 
the  correction  to  the  term  involving  that  function  is  inconsiderable. 
Inserting  in  formula  (19)  the  values  of  ttic,  TTtcC*^,  and  Tr^c-^, 
where    u;  =  38'5,    and    also    the   average    values    of  the    terms 
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involving  u'.2,  tcs,  and  104,  taken  from  the  last  line  of  Table  VI, 
we  have,  for  the  amount  of  the  error  at  2-  per-cent : 

S(S,)[A,(-024.72--02311)  +  B,('783-l-Ul9) 

+  C,(24--89- 107-67)] 
=  S(S,)[-0016iA,--236B,-82-78CJ     .     .     (20) 

and  at  3  ])er-cent : 

2(8,)  [A,(-02335- -02179) +  B,(-740— 974)+ C,  (23-51 -104--05)] 
=2(S,)[-00156A,--234B,-80-54C,]     .     .     (21) 

22.  The    values    of   the    quantities    in    square    brackets    in 
formulas  (20)  and  (21)  are  given  iu  the  following  Table: 

M'i'orin"A  Value  of  Net  Fremnims''^  (the  Valueshcing  deducedfrum 
the  Net  Fremiums  at  the  Average  Age)  applicable  to  a  Sum 
Assured  of  1. 


t 

2^  PER-CENT 

3  PER-CENT 

•00161  Aj  -  -23664  -  82-78Cj 

•00156A«  -  -2346,  -80-54Ct 

0 

1 

2 

3 
4 
5 
6 

7 
8 
9 

•000188 
•000106 
•000077 
•000061 
•000048 
•000034 
•000023 
•000013 
•000005 
•OOOOOl 

•000140 
•0U0070 
•000050 
•000040 
•000033 
•000024 
•000018 
•000010 
•000004 
■OOOOOl 

These  values,  multiplied  into  the  appropriate  sums  assured  iu 
column  (2)  of  Tables  III  and  IV,  bring  out  a  total  amount  of 
theoretical  error  in  the  "  A  values  of  the  net  premiums"  of  j6996  at 
2|-  per-cent,  and  of  £698  at  3  per-cent.  The  actual  errors,  as 
set  out  at  foot  of  column  (9)  of  Tables  III  and  IV,  amount  to 
£697  and  £453  respectively,  and  are  thus  well  within  the 
amounts  of  theoretical  error,  deduced  as  above. 

23.  The  approximate  method,  as  here  suggested,  deduces  the 
A  values  of  the  net  premiums,  not  from  the  actual  net  premiums, 
scheduled  in  respect  of  each  of  the  first  ten  years  of  duration,  but 
from  the  product  of  the  net  premium,  deduced  at  the  average 
age  w,  into  the  sums  assured.  The  error  involved  in  the 
employment  of  the  latter  method  has  been  investigated  in 
formulas  (17)  to  (21);  and  it  may  be  useful  similarly  to  investigate 
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the  error  arising  from  the  employmeut  of  the  actual  (instead  of 
the  average)  net  premiums^  the  result  of  which  investigation  will, 
it  is  thought,  entirely  justify  the  selection  of  the  other  method 
as  the  best  for  practical  adoption. 

24.  If  the  actual  net  premiums  ^(S-,- ,77^.)  be  ascertained  for 
each  value  of  t  from  U  to  9  inclusive,  we  shall  have^as  the  '^  A  value'' 
of  such  net  premiums — 

2[(St.H.'^w)^»J  =  2[S».'r-.,](A,  +  B,r-3  +  C^-e)  .  .  (22) 
where  ic-^  and  ;r^  are  deduced  respectively  by  summation  as  under — 


x=t 


2     (S-^^+fTT^^^C*)  S     {^i:c-]+t^vx^<^) 


=20 


:^  p!'.-5  .  -y-^" _-  g2u-s  ('23) 

2(Sr^.+,7r[^n)  '  2(Sf^^+,7r[^]) 

The  values  of  the  quantities  f  -  and  cr''-'°,  and  of  the  correspond- 
ing average  ages  w-^  and  u\,  as  deduced  by  formulas  (23)  from  the 
illustrative  valuation  data  in  each  year  of  duration,  at  2^  and 
3  per-cent  interest,  are  given  in  Table  A  II ;  also  the  general 
average  values  and  ages,  deduced  from  the  aggregate  actual  net 
premiums  in  the  first  ten  years'  durations  combined,  It  will  be 
seen  that  the  averaore  ages  are  as  uudtr — 


Per-cent  W5  '<^6 


2i  42-2  470 

3  42-3  47-2 


If,  in  formula  (22),  the  average  age  v:,  deduced,  as  before, 
from  the  values  of  S-^-^,c^,  be  employed  instead  of  the  true  average 
ages  I'.'o  and  i/'g,  we  have,  as  the  amount  of  the  error — 

^(S>:+,.7r.,:)[B,(c«'-c-0+C,(c-'--(r^-0]    ....     (24) 

The  average  ages  v:-^  and  v:^,  as  given  abuvt,art  both  greattr  than 
the  average  age  u(  =  38'5^;  and  there  are,  here,  no  compensatory 
errors  on  both  sides  of  the  average  age  n:  employed,  as  in  formula 
(19)  where  the  other  method  is  adopted.  Inserting  the  average 
values  of  c^  and  c-''',  and  the  average  values  of  c''^  and  c''-''^ ,  taken 
from  the  last  line  of  Table  VII,  we  have,  at  2A  per-cent — 

-(Sr^.>,7r;,,:)[-12-402B^-3,652-19CV]     ....     (25) 
and  at  3  per-cent — 

S(S:.^+,.7rr,j;[-13-u09B,-3,767-53C,]  ....     (26) 
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The  values  of  the  quantities   in   square   brackets   iu   formulas 
(25)  and  (26)  are  given  iu  the  following  table  : 

Error  in^^^  Value  of  Net  Premiums'^  (the  Values  being  deduced  from 
the  Actual  Net  Premiums)  ;  applicahle  to  a  Net  Premium  of  1. 


t 

2J  PBR-CENT 

3  PER-CENT 

-12-402Bi-3,65219C 

-13009Bt-3,767-53C« 

0 

-•015,929 

-016,338 

1 

-•012,779 

-•013,288 

2 

-•009,879 

-010,265 

3 

-•007,295 

-  007,636 

4 

-005,173 

-005,415 

5 

-  •003,480 

-  •003,673 

6 

-•002,179 

-  002,296 

7 

-•001,214 

-001,279 

8 

-•000,544 

-  000,560 

9 

-•000,146 

-000,141 

Multiplying  these  values  into  the  totals  of  the  actual  net 
premiums  in  each  year  of  duration,  the  amount  of  aggregate  error 
is  found  to  be  equal  to  —^£2,416  at  2^  per-ceut,  and  —  jS2,364< 
at  3  per-cent.  Comparing  these  amounts  with  those  deduced  in 
§(22),  by  the  average  net  premium  method,  of  +j£996  and 
+  £698  respectively,  it  will  be  seen  that  the  magnitude  of 
the  error  is  much  increased  where  the  actual  net  premiums 
are  employed. 

25.  This  result  is  confirmed  and  elucidated  by  a  comparison 
of  the  average  ages,  as  deduced  (1)  by  the  formula 


(2)  by  the  formula 


2(S|;a;]+^7r[-a-]) 


:^, 


w^]+t 


(27) 


(28) 


the  quantities  summed  being  taken  from  the  detailed  valuation 
results,  worked  out,  as  explained,  in  §(13),  at  all  eutry  ages,  and 
for  each  of  the  first  ten  years  of  duration.  The  average  values 
thus  deduced,  and  the  corresponding  ages  iCy  and  w'g,  are  given 
in  Table  VIII  at  2i  and  3  per-cent  interest.  It  will  be  seen  that 
the  age  Wj  varies  from  38' 1  to  38'8  and  averages  38*3,  whilst  the 
age  u-8  varies  from  40^8  to  42'3,  and  averages  41-2.  As  the 
average  age  w,  deduced  from  ^<;x\+t<^ ,  and  employed  both  for  the 
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value  of  the  sums  assured  aucl  of  the  uet  premiums  by  the 
approximate  method^  varies  from  383  to  38"5  and  averages 
38'5  {see  column  (10)  of  Table  VI),  it  is  clear  that  iCj  closely 
approximates  to  ic,  whilst  u's  diflFers  by  about  2*7  years.  In  other 
words,  the  employment  of  the  net  premium,  o*  tabulated  at  the 
average  age  w  deduced  from  the  u'eiyhted  sums  assured,  gives 
a  much  more  accurate  result  than  the  employment  of  the  actual 
net  premiums,  as  entered  in  the  valuation  class-books. 

26.  The  differences  in  the  amounts  of  the  theoretical  and 
practical  errors,  as  stated  in  §(19)  in  respect  of  the  A  values  of  the 
sums  assured,  and  in  §(22)  in  respect  of  the  A  values  of  the 
net  premiums,  appear  to  arise  from  two  causes: — (1)  the 
theoretical  investigation  gives  the  amount  of  deviation  arising 
from  the  employment  of  the  approximate  value  of  the  function 
^iw:+t  at  the  average  age  ic,  whereas  in  practice  {see  Tables  III 
and  IV,  column  4)  the  true  values  at  such  average  age  are 
employed;  and  it  happens  that  where  u-  =  38  or  39,  the  true 
values  so  employed  are,  for  almost  all  values  of  t,  slightly 
less  than  the  approximate  values ;  (2)  the  average  ages  employed, 
as  given  in  column  (3)  of  Tables  III  and  IV,  based  upon 
S-x;+<c-^^  differ  (fractionally)  from  the  true  average  ages,  as 
deduced  from  the  A  value  of  the  sums  assured,  or  from  the  A  value 
of  the  uet  premiums  at  the  average  age. 

27.  In  Table  IX,  the  several  average  functions  deduced  m 
the  course  of  this  Paper  are  set  out  in  summary  form,  for 
convenient  comparison,  with  the  average  entry  ages,  as  deduced 
from  each  function,  and  the  average  ratio  of  increase  in  each 
case  * ;  these  ratios  having  been  computed  by  the  application  of 
the  formula  given  in  §  7  supra,  inserting  in  the  formula  the 
values,  at  interval  ages,  of  the  particular  functions  specified  in 
column  (3)  of  Table  IX. 

*  In  order  to  illustrate  a  fundamental  principle,  referred  to  by  ilr.  Lidstone, 
and  other  speakers,  in  the  course  of  the  discussion  on  the  Paper,  the  several 
functions  given  in  Tahle  IX,  have  been  arranged  in  the  order  of  the  average 
ratios  in  column  (4),  and  the  average  ages  in  column  (5) . 
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Tablk  I. 
Shotvi/if/  the  true,  and  approximate^  values  of  ^^,i-^+f=.{(\x\+t  —  ''.v+f); 
also,  at  every  fifth  age,  the  values  of  the  first  differences  of 
these  (quantities,  and  of  the  ratio  of  increase  of  such  di/fercnces. 

O'^i  2\  per-cent. 


Age 

t=0 

t  =  l 

\ 

A-i: 

at 

True  Values 

Approximate  Values 

True  Values 

Approximate  Values 

at 
Entry 

Entry 

f 

[^] 

A+., 

A+5 

A+5 

A+5 

[»] 

^M+t 

A 

A 

^x]+t 

A 

A 

1^50 

fel+i 

A 

A 

^zl+t        A 

A 

156 

20 

•3013 

•3013 

■0010 

•2087 

•0003 

333 

•2087 1  -0009 

20 

21 

•3012 

•3023 

•2090 

•20961     ... 

21 

22 

•3015 

... 

•3033 

•2092 

•2106 

22 

23 

•3020 

•3045 

... 

•2097 

•2116 

23 

24 

•3025 

•3058 

... 

•2105 

•2128 

24 

25 

•3030 

•0006 

4-33 

•3072 

■0015 

1-60 

•2111 

•0010 

230 

•2141 

•0014 

1-57 

26 

26 

•3036 

•3087 

•2121 

•2155 

26 

27 

•3050 

•3104 

•2139 

•2170 

27 

28 

•3067 

•3122 

■2156 

•2186 

28 

29 

•3086 

•3141 

•2167 

•2205 

29 

30 

•3098 

■0026 

r73 

■3163 

■0024 

154 

•2186 

■0023 

1-26 

•2224 

•0022 

1^50 

KM 

31 

•3124 

•3187 

■2209 

•2246 

;ii 

32 

•3147 

•3212 

■2232 

•2269 

:{2 

33 

•3176 

•3240 

•2259 

•2295 

33 

34 

•3212 

•3271 

■2284 

•2323 

34 

35 

•3242 

■0045 

1^38 

•3304 

•0037 

1^49 

■2326 

•0029 

2-10 

■2353 

■0033 

1^48 

35    J 

36 

•3287 

■3341 

■2355 

■2386 

3() 

37 

•3330 

•3380 

•2395 

•2422 

37 

38 

•3379 

•3423 

•2442 

•2461 

38 

39 

•3432 

•3470 

■2486 

•2503 

39 

40 

•3496 

■0062 

1-56 

•3521 

•0055 

1^51 

•2537 

■0061 

1-31 

•2549 

■0049 

1-51 

40 

41 

•3558 

•3576 

■2598 

•2598 

41 

42 

•3632 

•3637 

•2661 

•2652 

42    , 

43 

•3707 

•3702 

•2724 

•2711 

43 

44 

•3787 

•3773 

•2792 

•2774 

14 

45 

•3878 

•0097 

1^38 

■3850 

•0083 

1-47 

•2866 

■0080 

1-31 

•2842 

■0074 

1-41 

4.3 

46 

•3975 

•3933 

•2946 

•2916 

4t; 

47 

•4073 

•4023 

•3028 

•2995 

■17 

48 

•4183 

•4121 

•3123 

•3080 

■\H 

49 

•4295 

•4226 

■3211 

•3171 

19 

50 

•4411 

•0134 

1-16 

•4338 

•0122 

1^39 

■3313 

•0105 

120      ^3268 

■0104 

131 

."j(j 

51 

•4545 

•4460 

■3418 

...    i     -3372 

.11 

52 

•4679 

•4591 

•3531 

...    !     -3482 

'>'! 

53 

•4821 

•4731 

•3643 

•3600 

r.3 

54 

•4964 

•4880 

•3766 

...    !     ^3724 

.J4 

55 

•5126 

•0155 

•5039 

■0169 

•3891 

•0126 

...    1     ^3854   -0136 

ii.") 

56 

•5281 

•5208 

•4017 

•3990      ... 

."iG 

1    87 

•5441 

•5387 

•4147 

•4130      ... 

:.7    ' 

,    58 

•5611 

•5575 

•4291 

•4275'     ... 

.".8 

1    ^^ 

•5792 

•5772 

•4433 

•4422,     ... 

59 

1    60 

•5977 

•5977 

•4570 

•4570 

(id 

1 
5 

15^8013 

•2964 

15^8009 

•2964 

11^5845 

•2483 

11-5847 

•2483 

2 

22 

8-7044 

8^7048 

7^1525 

7-1523 

■?- 

A« 

•290,848,0 

•199,082,5 

A. 

Bt 

... 

•001,744,005,5 

•001,607,90 

9,3 

1'; 

c, 

... 

-  ■000,001,560,58 

!   -■000,001,96 

0,89 

Ct 
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Table  I  {continued). 

Shoioing  the  true,  ond  approximate,  values  of  ^[x]+t^=^{(\x}+t  —  ('(x+t); 
also,  at  every  fifth  age,  the  values  of  the  first  differences  of 
these  qua7itities,  and  of  the  ratio  of  increase  of  such  differences. 

QP^  2i  per-cent. 


/  = 

=  2 

/  =  3 

Age 

Age 

at 

True  Values 

Approximate  Values 

Trae  Values           j    Approximate  Values 

at 
Entry 

ix-] 

Sntrv 

A+5 

i 
I          1 

A+.5 

^+^      ^ 

A+5 

fe]+« 

A 

A 

9[x]+t  1       A 

A 

1^57 

fe]+t 
•1185 

A 

^         *[x]+t 

A 

A 
180 

20 

•1568 

•0003 

4-33 

•1568'  ^0007 

-0003 

1-67 

1185    •OOOS 

20 

21 

•1571 

•1575      ... 

■1188 

1190      ... 

21    1 

22 

■1573 

•1583      ... 

■1185 

1196,     ... 

22    1 

23 

•1575 

•1592:     ... 

■1192 

1203      ... 

23 

24 

•1585 

•1601      ... 

■1198 

1210      ... 

24 

25 

•1594 

•0013 

1^46 

•1611.  •OOl] 

1^55 

•1207 

•0005 

2-00 

1217    -0009 

1^44 

25 

26 

•1607 

•1622      ... 

•1212 

1226      ... 

26 

27 

■1613 

•1634      ... 

•1214 

1 
...    1 

1235      ... 

27    i 

28 

•1623 

•1648      ... 

■1227 

1245      ... 

28 

29 

•1639 

•1662      ... 

•1232 

1 

1256      ... 

29 

30 

•1652 

•0019 

137 

•1678  ■oon 

1^55 

•1249 

•0010 

2^50 

1267    ■OOIS 

154 

30 

31 

•1671 

•1695      ... 

•1259 

1280      ... 

31 

32 

•1688 

•1714 

•1270 

1294      ... 

32 

33 

•1712 

•1734 

■1292 

1310      ... 

33 

34 

•1738 

•1757 

''. 

■1306 

1326      ... 

34 

35 

•1759 

•0026 

1^92 

•1781 

■0026 

1-54 

■1326 

-0025 

1-24 

1344    -0020 

1^50 

35 

36 

•1785 

•1807 

■1351 

1364      ... 

36 

37 

•1823 

•1836 

■1376 

1385|     ... 

37 

38 

•1855 

■1867 

•139G 

1409      ... 

38 

39 

■1892 

■1900 

•1432 

1434       ... 

39 

40 

■1933 

•0050 

1^24 

•1937 

•0040 

1^48 

■1464 

•0031 

1-61 

1461    -0030 

143 

40 

41 

■1983 

•1977 

-1495 

1491      ... 

41 

42 

•2026 

•2020 

■1524 

1523      ... 

42 

43 

•2074 

•2066 

■1570 

... 

1558      ... 

43 

44 

•2137 

•2116 

-1606 

1595      ... 

... 

44 

45 

•2191 

•0062 

1-39 

•2170 

•0059 

1-39 

•1650 

•0050 

1^08 

1636    ^0043 

1-42 

45 

46 

•2253 

■2229 

■1700 

1679      . . . 

46 

47 

•2323 

•2291 

■1745 

1726      ... 

47 

48 

■2384 

•2358 

■1795 

1776      ... 

48 

49 

•2460 

... 

•2430 

•1856 

... 

1830      ... 

49 

50 

■2538 

•0086 

1^15 

•2507 

•0082 

1^28 

•1915 

•0054 

1^39 

1887    -0061 

1^28 

50 

51 

■2624 

•2589 

•1969 

...    1 

1948,     ... 

51 

52 

■2704 

•2676 

■2039 

...    1 

2012      ... 

52 

53 

•2799 

•2768 

•2101 

1 

2080'     ... 

53 

54 

•2888 

•286J 

-2173 

... 

2152      ... 

54 

55 

•2980 

•0099 

•2965 

•0105 

■22.38 

■007c 

2226    ^0078 

55 

56 

•3079 

•3070 

-2313 

2304      ... 

56 

57 

•3185 

•3179 

-2392 

2384      ... 

57 

58 

■3294 

•3289 

■2467 

2465      ... 

58 

59 

•3392 

•3400 

■2545 

2546      ... 

59 

60 
2 

•3511 

•3511       ... 

■2627 

2627      ... 

60 

2 

8^8281 

•1943 

8-8277    -1943 

66481 

•1442 

...       6 

6482     1442 

2-2 

5-5670 

...      |5^5674 

41226 

...     141225 

22 

A« 

•149,088,9 

•112,721,8 

A, 

Be 

•001,289,833,8 

•000,966,696,0 

Be 

c« 

-•000,001,675,04 

-■000,001,285,15 

c, 
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Table  I  (continued). 

Showing  the  true,  and  approximate,  values  of  ^j-]+t  = 

=  (a,x]+f  —  dj'+f); 

also,  at  evert/  fifth  age,  the 

values  of  the  first  differences  of 

these  quantt 

ties,  and  of  the  ra 

tio  of  increase  of 

iuch  differences. 

QIMl 

2i  per-cent. 

t  = 

=  4 

/  = 

=  5 

Age 

1 

1 

Age 

at 

True  Values           | 

Approximate  Values 

True  Values 

Approximate  Values 

.It 

Entry 

1 

1 

Entr)- 

[x] 

•0867 

A 

A+5 

A 

^xl+« 

A 

A 

<?>[ar]+<  1       A 

A+5 
A 

fe]+« 

A 

A+5 

A 

>] 

20 

•oooo 

•0867 

•0004 

150 

•0599   -0002 

100 

•0599 

•0003 

133 

20 

21 

•0867 

•0871:     ... 

•0601      ... 

•0602 

... 

21 

22 

•0867 

•0875:     ... 

•0605      ... 

•0605 

22 

23 

•0871 

•0880:     ... 

•0608      ... 

•0608 

23 

24 

•0879 

•0885 

■0610      ... 

•0611 

24 

25 

•0880 

■0002 

5-50 

•0890 

•0006 

150 

■0611    ^0002 

500 

•0615 

•0004 

150 

25 

26 

•0882 

•0896 

•0613      ... 

■0619 

26 

27 

•0888 

•0903 

•0618      ... 

■0624 

'.'.'. 

27 

28 

•0894 

•0910      ... 

•0624 

•0628 

... 

28 

29 

•0905 

•0918!     ... 

■0630 

•0634 

29 

30 

•0910 

•0011 

1-82 

•0926 

•0009 

1^56 

•0630 

•0010 

•0640 

•0006 

150 

30 

31 

•0921 

•0935 

•06io!    ... 

•0646 

31 

32 

•0936 

•0945      ... 

•0644 

•0653 

32 

33 

•0939 

•0956      ... 

•0649 

... 

•0660 

.S3 

34 

■0953 

•0968      ... 

•0659 

•0669 

:34 

35 

•0968 

•0020 

130 

•0981 

•0014 

1-50 

•0670 

•0009 

2-00 

•0678 

■0009 

167 

35 

36 

•0988 

•0995 

•0679 

•0687 

36 

37 

•1003 

•1010 

•0694 

•0698 

37 

38 

•1022 

•1027 

■0711 

•0709 

38 

39 

•1042 

•1045      ... 

•0720 

•0722 

... 

39 

40 

•1062 

■0026 

1-23 

•10651  -0021 

1-48 

•0735 

•0018 

1-17 

•0735 

•0015 

147 

40 

41 

•1088 

•lose!    ... 

•0753 

•0750 

41 

42 

•1114 

•1109 

•0767 

•0765 

1 

42 

43 

•1141 

•1134 

•0784 

•0782 

43 

44 

•1167 

•1160 

•0807 

''.'. 

•0801 

44 

45 

•1201 

•0032 

1-38 

•1189 

•0031 

142 

•0823 

•0021 

1-19 

•0820 

•0022 

132 

45 

46 

•1233 

•1220 

•0841 

•0842 

46 

47 

•1267 

•1254 

•0870;     ... 

•0864 

47 

48 

•1309 

•1289 

•09011     ... 

•0889 

48 

49 

•1351 

•1328 

•0925:     ... 

•0915 

49 

50 

•1385 

•0044 

130 

•1368 

•0044 

125 

•09571  ^0025 

1-20 

•0943 

•0029 

1-28 

50 

51 

•1429 

... 

•1412 

•0982      ... 

•0972 

51 

52 

•14731     ... 

•1458 

•1008      ... 

•1004 

52 

53 

•1518'     ... 

•1506 

■1042      ... 

•1037 

53 

54 

•1571      ... 

•1557 

■1079      ... 

•1071 

54 

55 

•1619!  ^0057 

•1610 

•0055 

■1115    0030 

•1107 

•0037 

55 

56 

•1676|     ... 

•1665 

■1145      ... 

•1144 

56 

57 

•1728      ... 

•1722 

■1186      ... 

•1182 

... 

57 

58 

•1784'     ... 

•1779 

•1211;     ... 

•1220 

58 

59 

•1832      ... 

•1836 

■1256i     ... 

... 

•1258 

59 

60 

•1893      ... 

•1893 

■1295      ... 

•1295 

60 

2 

4^8323 

•1026 

4-8323 

•1026 

3-3300;  -06961    ... 

3^3303!    0696 

2 

2- 

2-9290 

2^9290 

...     !r9795     ... 

...      1^9792 

2« 

A« 

•082,562,2 

•057,047,2 

A| 

Bi 

•000,692,327,4 

•000,477,476,8 

B, 

Ci 

-•000,000,9b4,47 

-•ooc 

,000,668,73 

1906.]         Assura7ices,  u-ith  Allowance  for  Selection, 
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Table  I  {continued). 

Showing  the  true,  and  approjcimnte,  values  of  ^x]+t^={('i.v-\+t—ax+i); 
also,  at  every  fifth  age,  the  values  of  the  first  differences  of 
these  quantities,  and  of  the  ratio  of  increase  of  such  differences. 

^^  2h  per-cent. 


^  =  6 


True  Values 


Approximate  Values 


fen-t 


0385 
0383! 
0392! 
0890' 
0387 

039J 
0390 
0398 
03981 
03951 

0408' 
0403 
0409: 
0417 
0422 

0423 
0434 
0447 
0447 
0459 

0472 
0478 
0490 
0505 
0510 

0523 
0536 
0557 
0571 
0586 

06081 
06221 
0637! 
0662' 
0688! 

0696 
0722 
0742 
0771 
0793 

08181 


•0011 


■0006 


•0013 


•0014 


•0026 


0385! 
0387: 
0388] 
0390' 
0392 

0395' 
0397 
0400j 
0403 
04061 

0410 
0414 
0418 
0422; 
0428' 

0433! 
0439; 
0445 
0452 
0460 

0468 
0477 
0487 
0497 
0508 


217 


186 


21168 


•0433 
l-2370' 


A+3 

A 

•0002;  1-00 


•0002   200 


•00O4'  1-50 


•0006    1-50 


■0009    1-44 


052] 
0534 

0548 
0563 
0579 

0596! 
0614| 
0634 
0654] 
0676: 

06981 
0721! 
0745 
0770 
0794 

0818 


•0013 


•0018 


■0023 


1^38 


1-36 


21166   ■0433 
...     i-2372 


•036,759,2 
•000,291,251,0 
•  •000,000,390,24 


t  =  l 


True  Values 


Approximate  Values 


^JC]+( 


0219 
0223 
0223 
0217 
0221 

0218 
0223 
0221 
0220 

0224] 

0222! 
0225! 
0229 
0233 
0237 

0239' 
0249; 

0247 
0249! 
0260 

0264 
0267, 
0278 
0274' 
0284J 

0295 
0306 
0310 
0322 
0327 

0339 
0341 
0355 
0368 
0374; 

0388 
0402 
0419 
0428 
0441 

0454 
183c 


A+5 

A 


^xi+t 


•0004    1^25 


■0005 


•0003    333 


■0010 


•0003. 


3^67 


•0011      ^18 


•0002    7-00 


•00141 


•0235 
•6779 


0219, 
0220' 
0221 
0222 
0223 

0224J 
0225 
•0227 

0228! 
0230 

0232 
0234 
0236 
0238 
0241 

0244 
0247 
0250 
0254 

0258 

0262 
0267 
0272 
•0278 
0284 

0290 
0297 
0304 
0312, 
03211 

0330; 
0340i 
0351 1 
0362! 
0373 

0386 
0399 
0412 
0426 
0440; 

0454 


11833: 


Age 

at 

Entry 


•0001 


•0001 


■0002 


•0003 


•0005 


•0007 


■0010 


■0013 


1^00  20 
21 
22 
23 
24 

25 
26 

27 
28 
29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

130  50 
51 

52 

53 

54 

55 
56 
57 
58 
59 

60 


2^00 


150 


167 


140 


143 


•0235; 
•6781 


2 
22 


•020,995,7 
•000,151,164,1 
-•000,000,181,07 


M 
Bi 
C, 
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Table  I  (continued). 

Showing  the  true,  and  approximate,  values  of  ^i,r^+/=((7^,r]+f  —  ax+t); 
also,  at  every  fifth  age,  the  values  of  the  first  differences  of 
these  quantities,  and  of  the  ratio  of  increase  of  such  di/ferences. 

Of"'  2\  per-cent. 


^  =  8 

^  =  9 

Age 

Atje 

at 
Entrj- 

[_x-] 

True  Values 

Approximate  Values 

True  Values 

Approximate  Values 

at 
Enti-)- 

[x] 

A+5 

1 

A  +  r, 

i 

^  +  5 

A +5 

fcl+* 

A 

A 

fcl+« 

A 

A 

^x^+t 

A 

A 

fel+< 

^        a" 

20 

•0099 

•0002 

•0099 

•0000 

•0025 

•0001 

•0025 

•ocoo  ... 

20 

21 

•0101 

■0099 

•0026 

•0025 

21 

22 

•0097 

•0100 

... 

■0027 

•0025 

22 

23 

•0099 

•oioo 

■0021 

•0025 

23 

24 

■0094 

•0100 

•0027 

1 

... 

•0025 

24 

25 

•0097 

•0001 

2^00 

•0101 

■0000 

•0027 

•0025 

•0001     ... 

25 

26 

■0098 

•0101 

•0023 

•0026 

26 

27 

•0095 

•0102 

•0028 

•0026 

27 

28 

■0103 

•0103 

•0023 

•0026 

28 

29 

•0097 

... 

•0103 

•0024 

...         -0026 

... 

29 

30 

•0099 

•0OO2 

•0104 

■0001 

1-00 

•0025 

•0000 

•0026 

•0000 

30 

31 

•0101 

" 

•0105 

■0025 

•0026 

31 

32 

•0103 

•0106 

•0025 

•0026 

32 

33 

•0099 

■0106 

•0025 

•0027 

83 

34 

•0106 

•0108 

■0026 

•0027 

34 

35 

•0108 

•0001 

2-00 

•0109 

•0001 

2-00 

■0026 

•ODOO 

•0027 

•0000 

35 

36 

•0109 

... 

•0110 

■0026 

•0027 

36 

37 

•0110 

•0111 

■0027 

•0028 

37 

38 

•0113 

■0112 

■0027 

•0028 

38 

39 

•0114 

■0114 

■0027 

•0028 

... 

39 

40 

•0116 

•0002 

■0116 

•0002 

1-00 

•0029 

•0000 

•0028 

•0001 

1^00 

40 

41 

•0118 

•0118 

•0029 

•0029 

... 

41 

42 

•0119 

•0120 

•0028 

•0029 

42 

43 

•0120 

•0122 

■0030 

•0030 

43 

44 

•0123 

•0124 

•0030 

•0030 

44 

45 

•0131 

•0001 

200 

•0127   ^0002 

2^00 

•0030 

•0009 

•0031 

•0001 

1-00 

45 

46 

•0132 

•01291     ... 

•0039 

•0032 

46 

47 

•0135 

•0132      ... 

•0032 

•0032 

47 

48 

■0137 

•0136      ... 

•0033 

•0033 

48 

49 

•0139 

•0139      ... 

•0031 

•0034 

49 

50 

•0148 

•0002 

6^00 

•0143 

•0004 

125 

•0033 

•0008 

•0035 

•0001 

200 

50 

51 

•0150 

•0147 

•0041 

•0036 

51 

52 

•0161 

•0151 

•0034 

•0037 

1 

52 

53 

•0155 

•0156      ...    j 

•0044 

•0038 

53 

54 

•0167 

•0161      ... 

•0035 

•0039 

... 

54 

55 

•0169 

•0012 

•0167   •OOOS 

•0044 

•0000 

•0040 

•0002     ... 

55 

56 

•0181 

... 

•0172      ... 

•0044      ... 

•0042 

56 

57 

•0182 

... 

•0178      ... 

•0046      ... 

•0044 

57 

58 

•0189 

•0185      ... 

•0046 

•0046 

58 

59 

•0194 

•0192      ... 

•0049 

•0048 

59 

60 

5 

•0199 

•0199      ... 

•0050 

•0050 

60 

•5207 

•0100 

•5207 

•0100 

•1287    -0025 

•1287 

•0025     ... 

2 

22 

•2952 

•2952 

...     1  •0763 

•0763     ... 

22 

At 

•009,556,8 

•002,429,7 

At 

B« 

•000,057,227,1 

•000,011,670,8 

Bt 

c, 

-  ■000,000.045,48 

•000,000.000,36 

o« 

1906.]         Assurances,  icifh  AUoioance  for  Selection. 
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Table  II. 

Showing  the  true,  and  approximate,  values  of  ^^^.■^j^f=.(^c\y.^+t  —  ('x+t); 
also,  at  every  fifth  age,  the  values  of  the  first  differences  of 
these  quantities,  and  of  the  ratio  of  increase  of  such  differences. 

0^'  3  per-cent. 


i?  = 

-0 

t  =  l 

Age 
at 

True  Values 

Approximate  Values 

True  Values 

Approximate  Values 

Age 

at 

Entrj- 

Entry 

[^] 

<?[x]+« 

A 

A+5 

A 

fc]+« 

A 

^+5       ^ 

1886 

A 

A+5 

A 

^x]+t 

A 

A 

[x] 

20 

•2729 

■0003 

3^67 

•2729 

■0010    1-60 

■0011 

155 

•1886 

•0009 

167 

20 

21 

•2732 

•2739 

1897 

•1895 

... 

21 

22 

•2736 

•2750 

1902 

•1905 

22 

23 

•2742 

■2762 

1910 

•1916 

23 

24 

•2750 

•2776 

1 

1915 

■1928 

24 

25 

•2760 

•0011 

191 

•2790 

•0016    1-56 

1924 

•0017 

1-24 

•1941 

•0015 

1-47 

25 

26 

•2771 

•2806 

1941 

... 

•1956 

26 

27 

•2786 

•2823 

1951 

•1971 

27 

28 

•2798 

•2842 

1965 

•1988 

28 

29 

•2817 

... 

•2863 

1989 

•2007 

29 

30 

•2841 

•0021 

2^00 

•2885 

•0025 

1-48 

2006 

•0021 

1^67 

•2027 

•0022 

155 

30 

31 

•2862 

•2910 

2027 

•2049 

31 

32 

•2893 

•2936 

2053 

•2073 

32 

33 

•2921 

•2966 

2077 

•2099 

... 

33 

34 

•2948 

•2997 

2107 

■2128 

34 

35 

•2992 

•0042 

1-50 

•3032 

•0037 

1^54 

2142 

■0035 

1^49 

•2159 

■0034 

1^47 

35 

36 

•3034 

•3069 

2177 

•2193 

36 

37 

•3082 

•3110 

... 

2218 

•2229 

37 

38 

•3127 

•3155 

2256 

... 

•2269 

38 

39 

•3178 

•3203 

2310 

•2313 

39 

40 

•3242 

•0063 

1-44 

•3256 

•0057 

1^49 

2362 

■0052 

1^60 

•2360 

■0050 

1-50 

40 

41 

•3305 

•3313 

2414 

•2410 

41 

42 

•3374 

•3375 

2473 

•2465 

... 

42 

43 

•3452 

... 

•3442 

2533 

•2525 

43 

41 

•3527 

•3515 

... 

2608 

... 

•2589 

44 

45 

•3618 

•0091 

1-42 

•3594 

•0085 

1-45 

2675 

•0083 

117 

•2658 

•0075 

1-39 

45 

46 

•3709 

•3679 

2758 

•2733 

46 

47 

•3809 

•3771 

... 

2834 

•2813 

47 

48 

•3917 

•3870 

2927 

•2899 

48 

49 

•4026 

•3976 

... 

3022 

... 

•2991 

49 

50 

•4144 

•0129 

1^25 

•4090 

•0123 

1^34 

3117 

•0097 

143 

•3090 

■0104 

1-28 

50 

51 

•4273 

•4213 

3214 

•3194 

>•• 

51 

52 

•4403 

•4344 

3330 

... 

•3305 

I.. 

52 

53 

•4545 

•4483 

3441 

•3422 

53 

54 

•4689 

•4631 

3564 

•3544 

54 

55 

•4836 

•0161 

•4788 

■0165 

3678 

•0139 

•3673 

•0133 

55 

56 

•4997 

•4953 

3817 

•3806 

56 

57 

•5165 

•5126 

i 
! 

3941 

•3943 

57 

58 

•5327 

■5306 

4080 

•4083 

58 

59 

•5504 

•5492 

4219 

•4223 

59 

60 
2 

•5683 

•5683 

4362 

•4362 

60 

14^7044 

•2954 

14^7043 

■2954 

...     10 

8022 

•2476 

10^8020 

■2476 

2 

5- 

... 

8'o959 

8-5960 

7^0820|    ... 

... 

7-0822 

2- 

At 

•262,005,5 

•178,661,9 

At 

B, 

•001,821,295,6 

■001,657,567,5 

Bt 

Ct 

-■000,001,925,72 

-■000,002,196,42 

Ct 

1 

vo 

L.  XL 

£ 

6G 
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Table  II  (continued). 

Showing  the  true,  and  approximate,  values  of  ^^,r}j,.i:={d^3.]+t  —  (ix^-t); 
also,  at  every  fifth  ago,  the  values  of  the  first  differences  of 
these  quantities,  and  of  the  ratio  of  increase  of  such  differences. 

0'"^  3  per-cent. 


Age 

at 

Entry 

t  =  2 

t=Z 

Age 

at 

Entry 

True  Values 

Approximate  Values 

True  Values 

Approximate  Values 

20 

fc]+< 

A 

A+5 

A 

^x]+t 

A 

A+5 

A 
1-83 

fe)+« 

A 

A +.5 
A 

fe]+< 

A 

A+5 

A 

20 

•1426 

•0005 

1^60 

•1426 

•0006 

•1080 

•1O80 

•0005 

180 

21 

•1431 

•1432 

•1078 

•1085 

..• 

21 

22 

•1434 

•1441 

•1083 

•1091 

22 

23 

•1436 

•1450 

•1089 

•1097 

23 

24 

•1446 

•1459 

•1093 

•1104 

24 

25 

•1456 

•0008 

2-50 

•1470 

•0011 

1-64 

•1096 

•0008 

1-12 

•1112 

•0009 

1-33 

25 

26 

•1464 

•1431 

•1104 

•1121 

26 

27 

•1475 

•1493 

•1116 

'.'.'.    '     -1130 

... 

27 

28 

•1492 

•1507 

•1122 

-1140 

28 

29 

•1502 

•1521 

•1L39 

•1151 

29 

30 

•1516 

•0020 

1-10 

•1537 

•0018 

1^67 

•1150 

•0009 

211 

•1163 

•0012 

1-67 

30 

31 

•1536 

•1555 

•1159 

•1175 

31 

32 

•1555 

•1574 

•1174 

•1190 

32 

33 

•1579 

•1594 

•1195 

•1206 

33 

34 

•1603 

•1617 

-1210 

•1223 

34 

35 

•1632 

•0022 

1-86 

•1641 

•0027 

144 

•1230 

•0019 

1-74       ^1241 

-0020 

1.50 

35 

36 

•1654 

•1668 

-1249 

...    !     -1261 

36 

37 

•1683 

•1696 

•1276 

•1282 

*•• 

37 

38 

•1724 

•1728 

•1302 

•1306 

.,, 

38 

39 

•1759 

•1762 

•1336 

•1332 

39 

40 

•1801 

•0041 

1-61 

•1799 

•0039 

1^51 

•1361 

•0033 

127       ^1359 

-0030 

1-43 

40 

41 

•1842 

•1838 

•1394 

•1389 

41; 

42 

•1891 

...         -1882 

•1435 

•1422 

42; 

43 

•1940 

•1928 

•1461 

•1457 

:::   43;| 

44 

•1989 

•1979 

-1502 

•1494 

...      u\ 

45 

•2046 

•0066 

1-35 

•2033 

•0059 

1^39 

•1552 

•0042 

1^31 

•1535 

•0043 

1-40     45i| 

46 

•2112 

•2092 

•1594 

•1578 

4611 

47 

•2170 

•2154 

•1645 

•1626 

471 

48 

•2246 

•2222 

•1697 

•1676 

48l 

49 

•2315 

•2292 

•1741 

•1730 

491 

50 

•2394 

•0089 

103 

•2370 

•0082 

1^24 

•1814 

•0055 

1-36 

•1788 

•0060 

1-27 

50j 

51 

•2483 

•2452 

•1869 

•1848 

5li 

52 

•2564 

•2538 

•1924 

•1913 

:::  m 

53 

•2648 

•2629 

•1992 

•1981 

54 

•2732 

•2724 

•2072 

•2051 

54! 

55 

•2840 

•0092 

•2824    -0102 

-2133 

•0075 

•2126 

•0076 

55! 

56 

•2932 

•2926      ... 

-2208      ... 

•2202 

56 

57 

•3027 

•3032      ... 

•2281 

•2281 

57 

58 

•3136 

•3139 

•2357 

•2360 

5E 

59 

•3242 

•3246 

•2436 

•2439 

1 

5y| 

60 

•3351 

•3351 

•2516 

•2516 

2 

8-2504 

•1925'      .. 

8^2502 

•1925 

6-2265    -1436 

6^2261 

•1436 

sff 

22 

5-48871    ... 

5-4889 

...      4-0891     ... 

4^0895 

sS 

A« 

•134,807,0 

•102,083,1 

aF 

B, 

•001,305,731,9 

•000,981,866,9 

^\i 

c, 

-•000,001.784.03 

-  -000.001 .363,51 

Jl 

1906.]         Assurances,  toith  AllovHince  for  Selection. 
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Table  II  (continued.) 
Showing  the  true,  and  approximate,  values  of^^x-]+t^^{a[x^+t  —  ax+t); 
also,  at  every  Jifth  age,   the  values  of  the  first  differences  of 
these  quantities,  and  of  the  ratio  of  increase  of  such  differences. 

QP^^  3  per-cent. 


Sntry 

1 

t  =  5 

Age 
at 

True  Values 

Approximate  Values    | 

True  Values 

Approximate  Values 

Entry 

20 

^x^+t 

A 

^5 
A 

fe]+« 

A 

•0004 

W+« 

A 

A +5 
A 

^x\+t 

A 

A 

[^] 

•0788 

■0003 

333 

0788 

1-50 

0550 

•0000     ... 

•0550 

-0002 

2^00 

20 

21 

•0791 

0792 

0550 

■0552 

21 

22 

•0792 

0796 

0555 

•0555 

22 

23 

•0799 

0801 

0554 

•0559 

23 

24 

•0799 

0806 

0558 

•0562 

24 

25 

•0805 

•0010 

1^40 

0812 

•0006 

1-67 

0561 

•0003 

2^33       •0566 

•0004 

150 

25 

26 

•0815 

0818 

0564 

..< 

•0570 

26 

27 

•0819 

..« 

0825 

... 

0567 

•0574 

27 

28 

•0828 

0832 

0576 

•0579 

28 

29 

•0837 

0840 

0578 

•0585 

29 

.30 

•0839 

•0014 

1^36 

0849 

•0010 

1-.50 

0585 

•0007 

•0591 

-0006 

1^67 

30 

31 

■0853 

! 

0859 

0592 

•0597 

31 

32 

•0866 

...      i 

0869 

0600 

•0604 

32 

33 

•0873 

0880 

0607 

!!!          •0612 

__ 

33 

■u 

•0886 

..< 

0893 

0613 

...    ;     ^0620 

34 

',') 

•0899 

•0019 

1-42 

0906 

•0015 

1-47 

0627 

•0006 

...    '     -0629 

-0010 

1^40 

35 

if) 

•0918 

0921 

0633 

•06.39 

36 

37 

•0930 

0937 

0646 

•0649 

37 

58 

•0956 

0954 

...    1    ... 

0659 

•0661 

38 

39 

•0968 

... 

0972 

0672 

•0673 

39 

iO 

•0994 

•0027 

133 

0992 

•0022    1-45 

0694 

•0004 

8^00 

•0387 

•0014 

1-57 

40 

U 

•1021 

... 

1014 

0698i     ... 

•0701 

41 

V2. 

•1040 

1038 

... 

0720 

•0717 

42 

t3 

•1066 

1064 



0741 

•0734 

43 

\A 

•1101 

... 

1091 

0754 

•0753 

44 

15 

•1128 

•0036 

1^08 

1121 

•0032 

1-34 

0775 

•0032 

...    ;     -0772 

•0022 

1-36 

45 

m 

•1164 

1153 

0807 

•0794 

46 

t7 

•1201 

1187 

0820 

•0817 

47 

A 

•1229 

... 

1223 

0852 

•0841 

48 

^9 

•1276 

... 

1262 

0876 

'.'.'.    1     -0867 

... 

49 

iO 

•1317 

•0039 

1^28 

1304 

•0043 

1-26 

0901 

•0025 

1^40       -0895 

•0030 

123 

50 

.1 

•1356 

... 

1347 

0926 

•0925 

51 

2 

•1395 

... 

1394 

... 

0970 

•0956 

52 

3 

•1448 

1443 

... 

0988 

•0989 

53 

4 

>1492 

!!!  i 

1494 

... 

1026 

...         -1022, 

... 

54 

5 

•1548 

•0050 

1546 

•0054 

1062 

•0035 

•1059 

-0037 

55 

6 

•1598 

160O 

1097 

•1096 

...     i    ... 

56 

7 

•1652 

1656 

1134 

•1133 

i    ... 

57 

8 

•1707 

1711 

1170 

•1171 

58 

9 

•1762 

1766 

1208 

•1208 

59 

0 

•1818 

1818 

1245 

•1245 

60 

• 

4-5374 

•1030 

4 

5374 

•1030 

...       3 

1311 

•0695 

3^1310 

•0695 

2 

i 

2-9164 

2-91641    ...    1 

1-9734 

1^9735 

23 

•074,485,8 

•052,107,7 

A« 

(( 

•000,720,655,1 

•000,480,813,6 

B, 

't__ 

-•000,001,051,07 

-  •000,000.685,46 

Ct 

E 

2 
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Table  II  (continued.) 

Showing  the  true,  and  approximate,  values  of  ^.r]+f=(('ir]+f  —  (ix+t); 
also,  at  every  fifth  age,  the  values  of  the  first  differences  of 
these  quantities,  and  of  the  ratio  of  increase  of  such  differences. 

0'"^  3  per  cent. 


Age 
at 

t=6                               1 

t=7 

True  Values          | 

Approximate  Values    1 

Tnie  Values 

Approximate  Values 

Entd 

Entry 

20 

^x]+t 

A 

A+.-, 

^x]+t 

A 

A4-.5 

^xl+« 

A 

A 

^Jf)+« 

A 

A+5 

A 
200 

A 

A 

•0353 

•0005 

•0353 

•0002 

150 

•0199   •OOGO 

•0199 

•0001 

21 

•0358 

•0355' 

•0199      ... 

•0200 

21 

22 

•0356 

•0356 

•0198      ... 

•0201 

28 

23 

•0355 

•0358 

•0204      ... 

•0202 

28 

24 

•0359 

•0361 

•0203      ... 

•0203 

24 

25 

•0363 

•0363 

•0003 

1-33 

•0203'  -0005 

•0204 

•0002 

1^00 

25 

26 

•0360 

•0366 

•0208      ... 

•0206 

26 

27 

•0369 

•0368 

•0200      ... 

•0207 

27 

28 

•0366 

•0371 

•0205      ... 

•0209 

28 

29 

•0368 

•0375 

•0210      ... 

•0211 

... 

29 

30 

•0377 

•0003 

3-00 

•0378 

•0004 

1^50 

•0215      ... 

•0213 

•0002 

1^50 

1^1 1 

31 

•0380 

•0382 

•0214!     ... 

•0215 

;n 

32 

•0382 

•0387 

•0212      ... 

•0217 

32 

33 

•0383 

•0392 

•02161     ... 

...        -0226 

-.v.: 

34 

•0392 

•0397 

•0221'     ... 

•0222 

;i4 

35 

•0400 

•0009 

1-78 

•0402 

•0006 

1-67 

•0226      ... 

... 

•0226 

•0003 

1^67 

::.",  , 

36 

•0409 

•0408 

•0223      ... 

•0229 

'.'>t< 

37 

•0410 

•0415 

•0227      ... 

•0232 

:;7 

38 

•0418 

•0422 

•0240{     ... 

•0236 

i'.N 

39 

•0431 

•0430 

•0237      ... 

•0241 

... 

... 

:;;* 

40 

•0435 

•0016 

•0438 

•0010 

130 

■0242    ^0013 

103 

•0246 

•0005    1-40 

41 

•0451 

•0448 

■0255      ... 

•0250 

...    i    ... 

42 

•0160 

•0458 

■0251       ... 

•0256 

;_ 

43 

•0468 

•0468 

■026J 

... 

•0262 

1: 

44 

•0485 

•0480 

•0269 

•0268 

li 

45 

•0493 

•0010 

3^00 

•0492 

•0013 

1-38 

•0274 

•0014 

•0275 

•0007 

1-43 

45( 

46 

•0503 

•0505 

•0288 

•0282 

4€ 

47 

■0530 

•0520 

■0294 

•0290 

4r, 

48 

•0539 

•0535 

•0299 

•0298 

4t 

49 

j     ^0558 

•0551 

•0305 

•0307 

4f 

50 

;     -0569 

•0030 

•0569 

■0018   1-28 

•0321 

■0007 

171 

•0317 

•0010 

130 

5C 

51 

•0599 

•0587 

•0328 

•0327 

6:; 

52 

•0609 

•0607 

•0344 

•0338 

53 

53 

•0632 

!•• 

•0627 

•0352 

•0349 

5:1 

54 

'     -0652 

•0649 

1 

■0364 

•0361 

... 

61 

55 

•0673 

•0022 

•0671 

!  ^0023'    ... 

•0376 

•0012 

•0373 

•0013 

5. 

50 

•0695 

•0694 

•0388 

•0386 

.•• 

5' 

57 

■0717 

... 

•0718 

■0400 

.. . 

•0399 

5 

5S 

•0741 

I 

•0741 

•0112 

■0412 

.«. 

1    5 

59 

•0763 

•0765 

•0426 

•0426 

1    5 

60 

•0787 

... 

•0787 

■0439 

•0439 

6 

2 

1-9951 

•0434     ... 

1^994S 

1  -0434     ... 

11151 

•024C 

... 

i^ll53 

•0240 

... 

^ 

2- 

12316     ... 

il-2318|    ... 

•6848 

... 

•6846 

... 

^ 

At 

•033,494,2 

•018,893,6 

i 

Bt 

... 

•000,300,616,3 

■000,163,398,5 

1 

c, 

:    -■000,000,428,76 

-  ■000,000,224,83 

-I 

1906.]         Assurances,  icith  Allowance  for  Selection. 
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Table  II  {continued.) 

Showing  the  true^  and  approximate,  values  of  ^x]+t=  {<^[.r]+t  —  (/.v+i) >' 
also,  at  every  fifth  age,  the  values  of  the  first  differences  of 
these  quantities,  and  of  the  ratio  of  increase  of  such  differences. 

Ot"i  3  per-cent. 


Age 

at 

Sntry 

M 

<  =  8                                1 

t=9 

True  Values 

Approximate  Values    1 

True  Values 

Approximate  Values 

Age 

at 

Entry 

fel+< 

A      1 

A+.5 

fel+J 

A 

1 

A+3 

fe]+t 

A 

A+5 

fe]+« 

A 

A+.5 

A 

A 

A 

A 

20 

•0088 

•0088 

•0000 

•0022 

•0000 

■0022 

•0000 

20 

21 

•0085 

.,, 

•0088 

•002i 

*•■ 

•0022 i 

21 

22 

•0092 

•0089 

..1 

•0023; 

•  •• 

•0022 

1 

...   1 

22 

23 

•0089 

•0089 

•0023i 

•0022 

.. 

23 

24 

•0092 

•0090 

■0024' 

•0022 

24 

25 

•0094 

•0090 

•0001 

1-00 

•0018' 

•0007 

... 

•0022 

■0000 

25 

26 

•0090 

•0091 

•0025 

•0022 

26 

27 

•0092 

•0092 

•0026 

•0022 

... 

... 

27 

28 

•0094 

•0092 

•0026 

•0023 

28 

29 

•C097 

•0093 

•0020 

•0023 

29 

30 

•0092 

•0002    1^00  i     ^0094 

■0001 

2^00 

•0021 

•0000 

•0023 

•0000 

30 

31 

•0094 

...    \     •0095 

•0021 

•0023 

31 

32 

■0096 

•0096 

•0022 

•0024 

32 

33 

•0098 

•0098 

•0029 

•0024 

33 

34 

•0101 

•0099 

■0022 

•0024 

34 

35 

•0095 

•0002 

1-00 

•0100 

•0002 

1^00 

■0023 

•0008 

•0025 

•0000 

35 

36 

•0097 

•0102 

•0031 

.■• 

•0025 

... 

36 

37 

•0107 

•0103 

•0024 

•  •• 

•0026 

37 

38 

•0102 

•0105 

•002-4 

•C026 

38 

39 

•0104 

•0107 

•0025 

... 

... 

•0026 

39 

40 

•0106 

•0002 

1-50 

•0109 

•0002 

1^50 

■0025 

•0001 

•0027 

•0001 

100 

40 

41 

•0108 

•0111 

... 

■0026 

•0028 

... 

41 

42 

•0118 

•0114 

•0026 

•0028 

42 

43 

•0121 

•0116 

■0027 

... 

•0029 

43 

44 

■0114 

•0119 

•0037 

•0030 

44 

45 

•0125 

•0003 

1^00 

•0122 

•0003 

1^33 

•0037 

•0030 

•0001 

1^00 

45 

46 

•0128 

•0125 

•0029 

■0031 

46 

47 

•0130 

•0129 

•0029 

•0032 

47 

48 

•0132 

•0132 

•0040 

•0033 

48 

49 

■0146 

•0137 

•0031 

■0034 

49 

50 

•0139 

•0003 

200 

•0141 

•0004 

1^50 

•0031 

•0005 

•0035 

•0001 

1^00 

50 

51 

•0142 

•0145 

■0036 

•0036 

... 

51 

52 

•0151 

•0150 

>>• 

•0038 

•0038 

52 

53 

•0155 

.'.    1     -0155 

•0039 

•0039 

... 

53 

54 

•0161 

...    •     -0160 

■004C 

•0040 

... 

54 

55 

•0165 

•0006 

■0166 

•0006 

■0041 

•0001 

•0042    ■OOOl 

55 

56 

•0171 

•0172:     ... 

... 

■0042 

•0043 

56 

57 

•0176 

... 

•0177 

■0044 

... 

... 

•0045 

... 

57 

58 

•0182 

•0183 

•0045 

■  •• 

•0046 

58 

59 

•0188 

•0189 

... 

•0047 

•0047 

59 

60^ 

•0194 

•0194      ... 

•0049 

•004g 

... 

60 

2 

•4951 

•0106 

•4947    •OlOe 

•1230 

•0027 

... 

•1230   ^0027 

2 

A, 

•3003 

•3007 

•0779 

... 

•077s 

... 

2- 

■008,360,1 
•000,073,641,3 
-■000,000,105,53 

•002,033,3 
•000,019,545,6 
-•000,000,030,07 

B, 

70         Approximate  Method  of  Valimtioii  of  WJiole-Life     [Jan. 


^ 


5s 


Ob  I  C 


t^ 


^^ 


^    "to 


Oi 

o 

Cl 

^ 

,§ 

F£ 

1-1 

1: 

O 

■to 

1-5 

P 

n 

^ 

g 

S 

a 

•^ 

o 

5 

a  o 

T 

^         .-HeoCTi(M»»-ooeoi>co            eo 
CO         i^-<foiN-<j<x-*eo      N            X: 

--             (N  N  5^  i-c  ■-•                                              ^      • 

""         +  +  +  +  +  +  +  +  +  +           -T 

-t- 

>• 

H 

a 
<: 

e- 
< 

7=  2                             -3<  lO  t^  C:  Oi  <M  l>  t-  CO  >0                  lO 

=  P                              W  <N  rH   — 1                                                                  O 

^^       1 

,^                      t>o:>-iOi.^'-iiNu5irtiO 
c                           i-IOiXNCOt-I^Ot^-X 

X        C-  ^   (m"  CO  CO  rH  x"  lo  eo  r-T 

2,                             eo  (N  r-l  ■-( 

«>eo 
eo  X 

Ift  rH 

s  + 

U 

o  2 
w  s 

< 

3  = 

m  t^  CO  >.o  lo  Tji  CO  CO  CO  a;            O 
^         i-iO->*»-oc5Coeoxxt^            CO     . 
2  «rt   ''i"^®^*^'^^.^'^* '^               P,    : 
— '         CD  r-T  x' lO  eo"  (N  r-T                        -T    ■ 

1-1  i-H                                                                                  w 

X 

1-1  J>  O  CO  l^  I^  t^  CC  l^  O                  t>  t> 

■*cOTi<i-it^O»OOXO               L0  05 

cT  :ti    ''!^  "'^  ^  *l  ^  "-^  ^-  "^  '^                t>;  CO 
"""         CD -h"  x' o' ^'' of  i-T                        i-H  + 

I-l   r-(                                                                                  o 

g" 

CD  CO  1^  t>  X  t^  t^  l>  CO  o 
i-              IMCvJM!M5<15^CqOqOq(N 

9999999999 

> 

< 

II 

I-H  C5  CO  CO  W  Cq  C5  Ci  O  10                 ■* 
^              COTfiCQTfiC-.COCOXXt^                  C5       . 

^         cd"  fH  X  iS  co'  (m"  i-T                        i-T 

1-1  1-1                                                     ;       w 

COiNCDt^O-^»ONXO                OCD 

"S         ^         i-^toeoocDOoOxos            xx 
^        G~  Sf)    '^  >n  ^_^ x^ o^ i>^ CO  a;  eo           ■     t^-^ 

2           1     ^                CD*  rt"  X"  lO    't    !N    l-T                                    1          r-T   + 

^          1                        ,-1   rH                                                                        1         ^ 

Ot>XXr-ii-i^I:^C0X 
LOCOl^COi-lNCO^r-l-* 

S  ^ti   t-Tx^oTio  Tjrort-rcDioco 
—'         cdcd(Ncocdococoi-< 
CO  ■*  CO  N  1-1  1-i 

8 
<N 

j1                           OOec^-fiocoioMt^ 

S                        S-              rj<  tJI  00  ■*  O  i> -*  IM  r-l  Q                     '       1 
>^                                          W  IN  i-l  iH  r-l  O  O  O  O  O 

Average 
Age 

^              T}(rJ<ipipcp»p»pO'^W 

S         xxxxxxxxxx             1    1 
^         eoeocoeocococoeoeoeo 

i 

b                      1                   OOOiCO-*«3i-l(N'-HiO         :-* 
S                                               lO  TT  O^  1-H   O^  t--;  «>  C^^  lO  i-H                  LT^ 

Jh  —           '  i>  (V)   n"  co"  cT  CO  o"  -H  cT  coT  o~  i-T      i     ■^''    : 

X                          1                      O5O51>CDlC»OT}<-*lMC0          1         O 
B                                               pn'r-T  r-rr-r.-riH  r-TrH-HrH                  CO" 

:g         !                                 '   ^ 

Duration 

3            O  1-1  N  CO  T?  lO  CO  t>  X  05 

A    o 

1906.]         Assurances,  ivith  Alloivance  for  Selection. 


71 


s       ^ 


5i 

s 

■^ 

^ 

^ 

<:> 

^ 

•<>i 

**>i. 

1-^ 

« 

o 

a 

t^ 

-:§ 

^       6 


o 

t 

i;! 

a 

■*i 

ft 

^ 

o 

c> 

o 

s 

>J 

o 

.3 

1 

a> 

;> 

^,,^ 

"3 

0 

« -w 

1— 1 

0  i-H  M  «  ^  0  -.c  i>  X  c; 

■t^ 

t~, 

_o 

i-* 

£ 

^             1 

_ 

>> 

C4 

■— 

"t^ 

-?  r:  ^1  --C  :c  ^  cc  M  c:  LO 

t^ 

u  "^ 

•^^ 

^ 

CO 

s^ 

i>  cc  c;  -o  CO  c;  T? 

TTi 

s<2 

•5   i 

1 

S<I  2<1   r-l  >-l   rH 

1— i 

a 

^ 

"^ 

+    +    +    +    +    +    +      1      +    + 

f^ 

"■ 

^^ 

+ 

s  ^^ 

coTfi^o^!r>Moocc 

Q 

> 

■52 

lOt^lMTftt^OCirHTri^ 

Ci 

rt 

"^ 

=rt 

CO  CO  0  T?  CS  00^  N   COt>  rH 

x>^ 

J 

^  + 

^ 

N  5<r  0"  r-T  t>  iS  n  •-<" 

1-H 

~ 

^  r^ 

M  IM   i-H   rt 

0 

< 

1 

^  ""^ 

^ 

I 

z^ 

_^,_^ 

i>  i>-  ?o  :o  ri  t-  LI  rs  05  » 

J>1>      1 

a 

1 

C- 

'MO-HO'-H3:«-HTfn> 

CO  ^         1 

13 

1 

Hh 

^ 

=rt 

CC  C5  ^5   -^  —   M   ?T  00  t^  r-l 

05 

-1           1 

< 

1 

^"^ 

-m'  m'  --0  — '  X  ic  zi  i-T 

M    I'l    -H    -- 

0 

+ 

:c  X  t-  ri  lo  X  ^  X  0  C-. 

^ 

a 

S3    ^ 

v-^ 

0  r-l  C-.  1^  r:  'f  L-:  c:  ic  t-^ 

CO 

^T 

S'S 

0 

«fj 

N  0^  0^  0^  0  w  -rr^  £>■  rs 

Oi 

b  S 

1 

H> 

^*^ 

Tjf  0  i^  10  CO'  5<r  r-T 

■* 

o  = 
11 

1—1  1— 1 

■* 

^ 

NOinc<H>'MWOO00 

l^ 

CO 

<  ^ 

w 

^^.^ 

t^Ol.O'MXXt^OCOt- 

X  0       1 

> 

X 

0 

sa 

WO'-i^OXi'?XM 

CO 

^ 

< 

tO 

TjT  0"  i>  0"  n  N  i-H 

LO 

+ 

1— 1  1—1 

■* 

t~  t~  !5  i2  '^'  ^  i5  i2  V"  -"- 

= 

X 

;UX^;v^^^x^^^f;^ 

I 

1 

N 

jj  M  jj  2J  j^  23  23  ^1  is  2J 

i 

1 

00 

t»CO'T*X--X'^t>-0-* 

CD 

S 

"^  s 

■^l.OMO-?lf3^-H^05 

la 

» 

t- 

!« 

1-4^  !ic  Ci  co^  Ti^  cr.  x^  0  'jt 

X 

00  ^ 

-'-'  0 

r^  >■ 

00  IM'  X'  -^''  -r^"  i-f  rH    rH 

CO 

S  - 

1— (    1—1 

0 

O  (j 

a  o 

3  3 

0  x>  X  'Tf  w  0  r?  x  Oi  0 

0 

I* 

X 

lO^ioxcq.—  --si-i^o 

LO  oi       1 

3) 

ifJ 

?«^  00  0  -*  0  CD  X_  0  -#  1-1 

U5  0 

<J 

^ 

00  cf  d^  ■-£  "^  ■:i  r^  r^ 

^  1— 1 

+ 

~ 

cr-  Lo  r^  X  -M  --0  -^  -Ti  ?:  X 

_;, 

_l_,y-s 

0  c  r:  -^  C]  -^  r:  0  X  t~ 

30 

=;^ 

0  in  -r  r:_^  r-  o_  o_  ?)_  i-H^  w 

Ci 

^§:x 

UT 

5tJ 

t-^  cc  •^'  cC  ^f  •m"  CO  -n*"  TjT  cc 

co" 

.  c^ 

^"^ 

rHCOOi-IL-IOCOCOl-l 

■^ 

cc"' 

CO  ■*  K>  C<l  rH  i-i 

05 

~ 

i>X?'lC5COCDCOC>'MlO 

ri- 

,,.^ 

'#i>-*i-ico:OMcoO(M 

1 

1 

^ 

-r 

i-IMt^r?C5CO-*Mi-iO 

1 

►^ 

cori'^'T^oooooo 

ED 

=S  ©I — 1 

■^■^usiocDioipjp-Tiop 

< 

a 

«2, 

xoododoxoodoaoxoo 

1 

! 

_t 

cocoeococoTOcocococo 

0  M  -M  t^  C-.  :o  t-  ^^:  r-!  M 

c? 

.— 

0  0  c:  CO  '^  —  1-^  ?i  --1  0 

■^ 

■A    5 

LO    -t    0    ^  O^I>;J>    ^1^  l«  l-H 

0 

s  ^ 

■^ 

,^-*. 

Jr? 

i-f  CO  CI  CO  0"  i-T  cT  co'  0  i-H 

^ 

5  -J. 'J-' 

w 

CD   0  0  CO  C;  CO  J>  CO  Ci  0 

CO 

M  =2 

C5C;i^cD»ni.OT:<-Trcoco 

0 

< 

^      T'     "      "^      T'  ^^     T"  ^^  ^      T 

co' 

rH 



_ 



5 

m 

s^ 

'■3 

^„^ 

c2 

c 

1" 

=^ 

0  1-1  sq  SO  -^  i-o  —  t-  X  ~ 

J 

1 

~ 

72         Ajiproximate  Method  of  Valuation  of  Whole-Life    [Jan. 


Table  V. 
Tabular    Values    of   S  X  c-*^"^"*,    ivhere    Jof/iuC='0S9,    applicahle    to 
valuations  at  all  rates  of  interest,  and  in  respect  of  Assurances 
of  all  durations. 


Entry 

age 

1  ^ 

15 

100 

200 

300 
32 

400 
42 

500 
53 

600 
64 

700 
74 

800 

900 

1000 

11 

21 

85 

95 

106 

1  16 

12 

23 

35 

46 

58 

70 

81 

93 

104 

116 

17 

13 

25 

38 

51 

63 

76 

89 

101 

114 

127 

18 

14 

28 

42 

55 

69 

83 

97 

111 

125 

139  , 

19 

15 

30 

46 

61 

76 

91 

106 

121 

137 

152 

20 

17 

33 

50 

66 

83 

100 

116 

133 

149 

166 

21 

18 

36 

54 

73 

91 

109 

127 

145 

163 

182 

22 

20 

40 

60 

79 

99 

119 

139 

159 

179 

199 

23 

22 

43 

65 

87 

109 

130 

152 

174 

196 

217 

24 

24 

48 

71 

95 

119 

143 

166 

190 

214 

238 

25 

26 

52 

78 

104 

130 

156 

182 

208 

23* 

260  1 

26 

28 

57 

85 

114 

142 

171 

199 

228 

256 

284  ] 

27 

31 

62 

93 

124 

156 

187 

218 

249 

280 

311 

28 

34 

68 

102 

136 

170 

204 

238 

272 

306 

340 

29 

37 

74 

112 

149 

186 

223 

261 

298 

335 

372 

i  30 

41 

81 

122 

163 

204 

244 

285 

326 

367 

407 

i  31 

45 

89 

134 

178 

223 

267 

312 

357 

401 

446 

32 

49 

98 

146 

195 

244 

293 

341 

390 

439 

488 

33 

53 

107 

160 

213 

267 

320 

373 

427 

480 

533 

34 

58 

117 

175 

233 

292 

350 

408 

467 

525 

583 

35 

64 

128 

191 

255 

319 

383 

447 

511 

574 

638 

36 

70 

140 

209 

279 

349 

419 

489 

559 

628 

698 

37 

76 

153 

229 

306 

382 

458 

535 

611 

687 

764 

38 

84 

167 

251 

334 

418 

501 

585 

668 

752 

836 

39 

91 

183 

274 

366 

457 

548 

610 

731 

823 

914 

40 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

41 

109 

219 

328 

438 

547 

656 

766 

875 

985 

1,094 

42 

120 

239 

359 

479 

598 

718 

838 

957 

1,077 

1,197 

43 

131 

262 

393 

524 

655 

786 

916 

1,047 

1,178 

1,309 

44 

143 

286 

430 

573 

716 

859 

1,003 

1,146 

1,289 

1,432 

45 

157 

313 

470 

627 

783 

940 

1,097 

1,253 

1,410 

1,567 

46 

171 

343 

514 

686 

857 

1,028 

1,200 

1,371 

1,543 

1,714 

47 

188 

375 

562 

750 

937 

1,125 

1,312 

1,500 

1,687 

1,875 

48 

205 

410 

615 

820 

1,026 

1,231 

1,436 

1,641 

1,846 

2,051 

49 

224 

449 

673 

898 

1,122 

1,346 

1,571 

1,795 

2,020 

2,244 

50 

245 

491 

736 

982 

1,227 

1,473 

1,718 

1,964 

2,209 

2,455 

51 

269 

537 

806 

1,074 

1,343 

1,611 

1,880 

2,148 

2,417 

2,685  1 

52 

294 

588 

881 

1,175 

1,469 

1,763 

2,056 

2,350 

2,644 

2,938 

53 

321 

643 

964 

1,285 

1,607 

1,928 

2,250 

2,571 

2,892 

3,214 

54 

352 

703 

1,055 

1,406 

1,758 

2,109 

2,461 

2,812 

3,164 

3,516 

55 

385 

769 

1,154 

1,538 

1,923 

2,308 

2,692 

3,077 

3,461 

3,846 

56 

421 

841 

1,262 

1,683 

2,104 

2,524 

2,945 

3,366 

3,787 

4,207 

57 

460 

921 

1,381 

1,841 

2,301 

2,762 

3,222 

3,682 

4,142 

4,603 

58 

504 

1,007 

1,510 

2,014 

2,518 

3,021 

3,524 

4,028 

4,532 

5,035 

59 

551 

1,102 

1,652 

2,203 

2,754 

3,305 

3,856 

4,40(5 

4,957 

5,508 

60 

603 

1,205 

1,808 

2,410 

3,013 

3,615 

4,218 

4,820 

5,423 

6,026 

61 

659 

1,318 

1,978 

2,037 

3,296 

3,955 

4,614 

5,273 

5,933 

6,592 

62 

721 

1,442 

2,163 

2,884 

3,606 

4,327 

5,048 

5,769 

6,490 

7,211 

63 

789 

1,578 

2,367 

3,155 

3,944 

4,733 

5,522 

6,311 

7,100 

7,889 

64 

863 

1,726 

2,589 

3,452 

4,315 

5,178 

6,041 

6,904 

7,767 

8,630 

65 

944 

1,888 

2,832 

3,776 

4,720 

5,664 

6,608 

7,552 

8,497 

9,441 

66 

1,033 

2,066 

3,098 

4,131 

5,164 

6,197 

7,229 

8,262 

9,295 

10,328 

67 

1,130 

2,260 

3,389 

4,519 

5,649 

6,779 

7,909 

9,038 

10,168 

11,298 

68 

1,236 

2,472 

3,708 

4,944 

6,180 

7,416 

8,652 

9,881 

11.124 

12,359 

69 

1,352 

2,704 

4,056 

5,408 

6,760 

8,112 

9,464 

10,817 

12,169 

13,521 

70 

1,479 

2,958 

4,437 

5,916 

7,306 

8,875 

10,354 

11,833 

13,312 

14,791  1 

1906.]         Assurances,  with  Allowance  for  Selection. 
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Tablk  VII. 

Showing  the  Average  Values  of  the  valuation  factors  specifiedy 
tvhen  '■'■weighted'"  hy  the  Net  Premiums,  in  respect  of  each  of 
the  first  ten  years  of  duration;  also  the  Average  Entry  Ages 
corresponding  to  such  values ;  as  deduced  from  the  O'^'^  Model 
Office  No.  2,  with  interest  at  2^  a7id  at  3  per-cent. 


Dura- 

Average Values  ok  Functions 

AvERAOK  Entry  Ages 

Dura- 

tion 
t 

2i  per-cent 

3  pei 

■cent 

2A  per-cent 

3  per 

-cent 

tion 
i 

C«o 

C2we 

C'Pi 

C2W,-. 

Wg 

We 

IVs 

Wti 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(1) 

0 

44-282 

4,773-1 

44-898 

4,891-2 

42-2 

47-2 

42-4 

47-3 

0 

1 

44-240 

4,753-2 

44-860 

4,873-0 

42-2 

471 

42-4 

47-3 

1 

2 

44-491 

4,780-2 

45-112 

4,900-9 

42-3 

47-2 

42-4 

47-3 

9 

3 

44-514 

4,760-5 

45-142 

4,888-1 

42-3 

47-2 

42-4 

47-3 

3     ! 

4 

44-4.57 

4,739-1 

45-071 

4,8571 

42-3 

47-1 

42-4 

47-3 

4 

5 

44-279 

4,682-0 

44-887 

4,796-3 

42-2 

47-1 

42-4 

47-2 

5 

6 

44-001 

4,600-6 

44-602 

4,7140 

42-1 

47'0 

42-3 

47-1 

6 

7 

43-782 

4,542-5 

44-379 

4,652-7 

42-1 

46-9 

42-2 

47-0 

7 

8 

43-420 

4,442-9 

44-004 

4,551-3 

42-0 

46-8 

42-1 

46-9 

8 

9 

43-089 

4,360-3 

43-655 

4,463-8 

41-9 

46-7 

42-1 

46-8 

9 

Average 
Values 

44096 

4,659-1 

44-703 

4,774-5 

42-2 

47-0 

42-3 

47-2 

Average 

Ages 

Table  VIII. 

Showing  the  Average  Values,  and  corresponding  Average  Entry 
Ages,  as  deduced  hy  dividing  the  actual  values  of  the  net 
•premiums,  '^{^[^^^(it^^^^^.^^j^^ ,  (1)  hy  the  total  sums  assured; 
(2)  by  the  total  net  premiums;  according  to  the  0^^^'  Model 
Office  No.  2,  in  respect  of  each  of  the  first  ten  years  of  duration; 
with  interest  at  2\  and  3  per-cent. 


A\ 

ERAGE  Values  of  Functions 

A\ 

ERAGE  Entry  Ages 

Duration 

Duiation 

1 

2J  per-cent 

3  pei 

-cent 

2J  per-cent 

3  pel 

-cent 

t 

t           n, 

l.'7]^W,]+t 

^i<'»]-f«    n 

W,]^W7l+t 

^WH]+t 

IVj 

U'8 

M?7 

"-8 

(1) 

(2) 

(3) 

(i) 

(5) 

(6) 

(7) 

(8) 

(i1) 

(1) 

0 

00826 

•3585 

00724 

-3330 

38-1 

41-4 

88^2 

41-4 

0 

1 

00599 

-2599 

00526 

•2421 

38-2 

41^0 

38-3 

41-1 

1 

2 

00457 

•1978 

00403 

-1850 

38-2 

40-9 

38-3 

41-2 

2 

3 

00346 

•1495 

00305 

•1397 

38-3 

41-0 

38-3 

4L-1 

3 

4 

00251 

•1085 

00222 

•1018 

38-1 

40-9 

38-3 

40-9 

4 

5 

00174 

•0751 

00153 

-0702 

38-1 

40-9 

38-2 

41-2 

5 

6 

00110 

•0477 

00098 

-0449 

38-2 

40^8 

38-3 

40-9 

6 

7 

00062 

•0267 

00056 

-0255 

38-2 

40^8 

38-8 

42-3 

7 

8 

00028 

•0119 

00024 

-0109 

38-5 

42^3 

38-5 

41-1 

8 

9 

00006 

-0025 

00006 

•0027 

(38-2) 

(4r2) 

38-8 

(41-2) 

9 

Average 
Values 

— 

— 

— 

— 

38-2 

41-2 

38-4 

41-2 

Average 
Ages 
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Table  IX. 

Summary  of  Average  Functions  deduced  in  the  course  of  the  Paper, 
arranged  according  to  value  of  Average  Ratios,  and  Entry  Ages. 
{The  values  involving  tt^j.]  are  faJcen  at  3  per-cent  interest.) 


Data  suiiMED  for  all  Values 

OF  X  FKOM   20  TO  65    ISCLUSIVE, 
IN  RESPECT  OF  A  GIVES  VALUE  OF  t 

Resulting 
Average 
Function 

Average 
Batio  of 
Increase 

Average 

Entry 

Age 

Reference 

-Weighted"       1      j)j,^^. 
Function. 

Formula 

Table 

Coltuun 

11)                .          (-') 

(3) 

W 

(5) 

(0) 

(7) 

(S) 

S[xH-r»t'l            ] 

' 

*T.r.] 

ro.5i5 

36-4 

(18) 

VI     - 

1 

(15) 

S[z]+t^JC]-ft 

^<e]+t 

1-0776 

380 

(15) 

Table  in 

§(7) 

S[z]^tr[ijk=cl-t 

"tifTj^irT] 

1-09(W 

38-2 

(27) 

VIII 

(8) 

Sl^cl^f^ 

'          ^M^t 

C" 

1-0940 

38-5 

(16) 

VI 

(10) 

S[iH-«»[x]<^ 

«t.c,]C"* 

1-1379 

40-7 

(18) 

VI     1 

(16) 

SLcnto'^ 

caw. 

11967 

43-3 

(16«) 

VI     , 

(11) 

Sizy^tnzY^     . 

*t«r,]CS«-4 

1-2455 

45-4 

(18) 

VI 

(17) 

^xH-f^=cl^xy^t 

^iogH-< 

1-0776 

41-2 

(28) 

Till 

(9)    ' 

Sixh-ririxY^ 

■      SlzJ-rJ^l] 

e"'5 

1-0940 

42-3 

(23) 

YIl 

(8) 

Sixy^iTlzTF^ 

c2«-6 

1-1967 

47-2 

(23) 

VII 

(9) 

APPENDIX. 
The  function  to  be  investigated  is  equal  to 

r=io—x—t 
^:x-^^t={aix-+t  —  ('x  +  t)=J    \v''(rp-_x:^t  —  rpx^t)    W- 

Now^  from  the  formulas  employed  by  Mr.  G.  F.  Hardy  in  the 
graduation  of  the  0--^-  Table  {see  Account  of  Principles  and 
Methods^  etc.^  p.  158,  formulas  21  to  23),  we  have 

log,o/-^-+,  =  logio/x+^— /^— A5r^W^^ (1) 

where  ft=m{l{)-ty-+m' {c'Y,  and  <fr=n.  10-0", 

also  w  =  -000040955,  w'  =  -0011.2,  /.  =-02386,  c'  =  -24 

y8  = -000046635,  and  c=r0939564. 
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It  follows  from  formula  (1)  that — 

logio^M+^+/=logio^^+/+.— //+,-^t;=^-«^<+» (2) 

where  the  two  last  terms  disappear  for  values  of  {t-\-r)  =  or  >  10. 
Deducting  (1)  from  (2),  we  have — 

lOQio{rPlaj+t)='^Ogio{rPx  +  t)  +  (ft—ft+7-')  +  ^(--%ft-ft  +  ,-)   •  •  •   (3) 
But      \ogio{rPx+t)=^^SioPx  +  t+^OgiQpx+t  +  i+    ■  ■  ■   +^Ogiop^+t+r-i 

which  (since  log ioj3a  +  i= —a  — ^c^^^^  where  a  =  '0026111), 


=  -ra-/3c''-^ 


c-l' 


and  formula  (3)  becomes 

logioG-;>M+/)  =  -ra+  ift-ft+r) 


■/Sc^ 


rc'(c'--i)     ,  _^ ,    - 


L     c- 


Similarly,  for  the  ultimate  function,  we  have 

c»*  — 1 

Representing  now,  for  conciseness 

—  ra  as 

ift-ft+r)  as 

— ^C'^  as 

c'(c'--l) 

— ^^ =-^         as 

c— 1 

-  i'^c  —  '^i+r)     as 
and  logclO  as 

formulas  (4)  and  (5)  become,  respectively — 

\oglo{rP[x]  +  t)=a+f+C{K  +  ^}r)        .      .      .      . 

and  \ogio{rPx+t)  =  a  +  CK 

Expressing  these  formulas  in  exponential  form,  we  have- 
,.jO[ ,] + ^  =  1 0" + ^+  '^<'' + '^>  —  e(«  +^+  ^(^ + '^)^^^" ' 
=  l  +  [«+/+C(/c  +  ^)]M-' 


(4) 
(5) 


M- 


(6) 
(7) 


and 


rl^x+t — ^^  — <^ 

=  l+[a  +  C/c]M-'+[«  +  C«]2^,2"'  + 


(8) 
(9) 
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Deducting  (9)  from  (8),  we  have — 
G7^M+*-.;^.,.+.)  =  (/+Ct)M->+[2.(/-+/^  +  C(2a./rH-2/v/^ 

+  C\2K^^  +  ^lr'')^\^^.      .       .    (10) 

+  tlie  difference  of  terms  in  (8)  and  (9),  involving  the  third  and 
higher  powers.  Arranging  formula  (10)  according  to  ascending 
powers  of  C^  we  have — 

+  c[fM-'  +  2ia^Jr+f^|r+fK)^\.  .  . 

+ " (11) 

As  C=  —^c^,  this  expression  is  in  the  form 

where  Fo,  Fj,  Fg,  .  .  .  are  each  functions  of  both  t  and  r.  {See 
Mr.  Lidstone^s  demonstration  of  a  general  formula  for  F„, 
on  p.  83), 

If  now  the  values  of  the  quantities  a,  f,  C,  k,  and  yjr 
be  introduced  in  formula  (11),  and  the  whole  expression  be 
multiplied  by  v'>',  and  the  several  terms  be  then  summed  for 
successive  values  of  r,  from  0  to  co—x — t,  we  shall  obtain  an 
approximate  value  of  ^[^.j+o  assuming  that  the  series  in  formula 
(11)  are  convergent  within    practical   limits,  in    respect  of  the 

terms  involving  ascending  powers  both  of  C  and  of  ^  .     I  find 

by  calculation  that  in  practice  a  correct  numerical  value  of 
^lx]+t  cannot  be  obtained  from  the  terms  to  the  extent  given 
above  in  formula  (11),  where  the  probabilities  are  taken 
throughout  the  whole  of  life;  and  it  would  appear  that  an 
extension,  and  probably  a  considerable  extension,  of  the  terms  as 
stated  in  the  formula,  would  be  requii-ed,  to  bring  out  the 
desired  value  with  even  approximate  accuracy. 

If,  however,  the  period  of  selection  be  alone  dealt  with,  that 
is,  by  evaluating  the  functions  of  r  in  formula  (11),  for  values  of 
r  from  0  to  (10  —  ^)  inclusive,  I  find  that  an  approximate  value 
can  be  deduced  iov\io-t^ix]-i-t=\io-ta[x-\+t  —  \io-tiix+f,  taking  the 
terms  specified  above  in  formula  (11),  up  to  those  involving  the 
second  power  only.     The  method  adopted  was  to  deal  separately 
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with  each  term  specified  in  formula  (11),  as  a  function  of  r,  say 

\o-t 

u,.,  and  then  ascertain  the  value  of  /  v^'Urdr,  in  each  case.     This 

0 

is  equivalent  to  the  present  value  of  a  continuous  variable  term 
annuity-certain  ;  and  the  general  formula  adopted  was  : 

n 

/',,_,         Uq       \     d  1  rf-       , 

vruA  =  (v«.)«  =  g  +  g.  •  ^. «o  +  g-3^.  "0  +  .  .  • 

0 

(Un  i    d  1     d^  )  ,^ns 

-^"K+T.X"«+I3Z1^'«+--- (12) 


(This  useful  and  powerful  formula  does  not  appear  to  be  given  in 
the  standard  Text-Books  on  Interest  and  Annuities-Certain, 
though  readily  deduced  from  first  principles;  but  the  analogous 
formula  for  the  present  value  of  a  variable  term  annuity  payable 
yearlv,  expressed  in  terms  of  the  initial  payment  and  its 
successive  finite  difi'erences 

is,  of  course,  well  known) . 

The  several  terms  of  formula  (11)  having  each  been  dealt 
with  as  above,  the  value  of  \io-t^ix]+t  was  approximately  deduced 
as  the  sum  of  a  series  of  continuous  variable  term  annuities- 
certain,  calculated  at  various  special  rates  of  interest  (arising  from 
combinations  of  v  with  c,  c',  and  c'^),  and  with  variations  in  the 
amounts  and  incidence  of  the  successive  payments,  expressed  in 
the  form  of  functions  of  r  of  the  first  four  orders  (since  the 
term/-  includes  H).  Taking  the  particular  case  of  .r=40,  ^  =  0, 
with  interest  at  3  per-cent,  an  approximate  value  of  \io^t^ix:i+t 
was  thus  deduced  of  -1156,  as  compared  with  the  value  of  -1166, 
calculated  from  the  0^^^  Tables. 

The  above  process  is  laborious,  and  not  very  satisfactory.  The 
formulas  can,  however,  be  much  simplified,  and  the  work  reduced, 
by  eliminating  the  terms  involving  a  in  formulas  (8)  to  (11). 
Since  a=  —  ra  =  rlogioS  (where  s  is  the  Makeham  constant)  we 
have,  in  formulas  (8)  and  (9), 

and  ,.;?.+.=  10°+^"  ^s'lOC"; 

so  that,  in  both  cases  (as  is  well  known),  the  annuity-value  can  be 
computed  at  the  special  rate  i' ,  where  {l-\-i')~'^  =  sv;  and, 
similarly,  in  applying  the  method  illustrated  by  formula  (12), 
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g=log/l  +  j)  will  be  replaced  by  §'  =  loge(l +  i')  =«^i~'  +  ^- 
By  thus  eliminating  the  terms  involving  a,  the  series  given  in 
formulas  (JO)  and  (11)  will  be  much  simplified,  and,  when 
arranged  in  ascending  powers  of  C,  that  is  of  —^c^,  will  run 
accordino;  to  the  following  scheme  : 
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This  shows  clcarl)^  the  law  followed  by  the  successive  terms  ;  and 
the  general  term,  say  the  coefficient  of  C"  involving  the  mth 
power  of  M""',  will  be  equal,  where  m  >  n,  to 

n 1     -  ,    /"»-"(«  + Air) «=  ,-    — r/'"~"(«  +  '^)"^ 

\m      \m  —  v\nJ         ^        ^'        \m,  —  v\n''  ^ 

and,  where  w?  =  /*,  to  — p     [(/c  +  -»|r)"  — /c"]. 

Summing  these  expressions  for  all  values  of  m  from  w  to  co , 
we  have 

-|»l  M2-  .,„_j  («+iv:  _  M-  ^„^ 

which  can  be  shown  to  be  equal  to 

«     ^  ^  -'  ■ 

This  is  the  coefficient  of  C»,  and,  multiplying  this  coefficient  by 
[  —  ^y,  we  have,  as  the  coefficient  of  c"-'', 

this  expression  agreeing  with  that  deduced  by  Mr.  Lidstone,  after 
eliminating  from  the  latter  the  term  involving  a.  * 

It  may  be  added  that  the  quantity  C/c,  which  enters,  as  shown 
in  formulas  (6)  and  (7)  above,  into  the  values  of  both  select  and 
ultimate  probabilities,  will  be  gathered  up  and  commuted,  as  it 
were  if  the  select  probability  is  expressed  in  terms  of  the  ultimate 
probability.     Thus,  we  have — 

,.jo^,^ ^^=  10«+/+c(.+^)  .  ^.^,^^^^ io«+c. . 

whence  rP  m+t  =  rPx + ^(  1 0^+ c^) 

and  G.;>w  +  ^-.;Ar+.)=rj«..+.(iO-^+^^-i)  ....    (13) 

Here  the  quantity  by  which  rPx+t  is  multiplied  can  be  expanded, 
by  the  exponential  theorem,  in  a  series  of  ascending  powers  of  C, 
that  is  of  c^,  which  series  must  be,  ultimately,  convergent;  but, 

*  The  general  formula,  deduced  as  above,  was  arrived  at  after  I  had  seen 
Mr,  Lidstone's  more  elegant  demonstration  of  the  same  result. 
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as  c'"  eaters  also  in  ascending  powers  mtu  the  ultiiuate  probability 
rpx+t,  this  would  not  satisfactorily  express  the  function  under 
investigation  in  the  form  of  a  series  in  ascending  powers  of  c-'". 

I  have  calculated  the  numerical  values  of  the  quantity  by  which 
rPx+f  is  multiplied  in  formula  (13;^  for  different  values  of  x,  t, 
and  r.  Inserting  the  full  values  of/,  c,  and  -^ ,  the  exponent 
becomes 

/+C->/r=(m  +  «^c--^)[2/-(lO-0-?--;-?n'(c'0'V'--l)    .      (14) 

for  values  of  /■  from  0  ti)  'it)  —  /)  ;  whilst  for  higher  values  of  r, 
the  exponent  becomes 

/H-C->/r=(m  +  /jySc^i(10-0-  +  /«VO (15) 

which  is  constant,  and  independent  of  r.  Introducing  interest, 
and  summing  for  all  integral  values  of  r  to  the  end  of  life,  we 
then  have 

/■  =  10-f 

(^r^-+^=2[r'-,;j.v+f(10<"'+"^^>f-'"(^°-')-'''^-"''('^")<'"-^)-l)] 


r  =  l 


+io-^:ox+^(io<"'+''-^)(^''-'>=+"''(^'>-i)  .   .   .   (16) 

I  have  computed  the  value  of  the  exponent  of  10^  in  formula 
(16),  over  the  first  (10  — /j  years,  and  taken  out  its  antilogarithm, 
for  values  of  :c  =  20,  40  and  60,  and  for  values  of  /  =  0,  1,  2  .  .  .  9, 
in  respect  of  each  value  of  ;•  from  1  to  (10  —  /) ;  and  also  the  value 
of  the  constant  exponent  and  its  antilogarithm,  applicable  to  all 
higher  values  of  r,  for  the  same  values  of  x  and  t. 

The  results  are  given    in    Table  X.,   and    represent,  during 
the  period  of  selection,   the  quantities    by   which  the  values   of 

^  "'"',  deduced,  at  any  rate  of  interest,  from  the  ultimate  table, 

may  be  multiplied,  to  give,  as  it  were,  the  varying  life  annuity 
payments,  the  value  of  which  would  be  equal  to  that  of  a  uniform 
life  annuity,  according  to  the  select  table; — also,  after  the 
expiration  of  the  period  of  selection,  the  constant  quantity  by 
which  the  value  of  a  deferred  annuity  (at  any  rate  of  interest) 
according  to  the  ultimate  table,  may  be  multiplied,  to  give  the 
value  of  the  deferred  annuity  by  the  select  table. 

It  will  be  seen  from  formula   (16)  that,  if  we  deduct  unity 
from  the  tabular  results  in  Table  X,  we  shall  obtain  the  quantities 


^X+t+l 


by  which  — ^^^'\>  during  the  period  of  selection,  and  !„_/  ff.T+?'> 

VOL.    XL. 
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Table  X. 
Shotoing  the  Values^  according  to  the  0'^'^  Table,  of 

lQ{in  +  n^'yclT{lQ-t)-r-]-m'{c"Xc''-\)—  ^^^ ]  +  '  +  '"• ^.L  ^ 

for  all  Values  of  r,from  1  to  (10  —  ^)  inclusive  ;    applicable  to  all 
rates  of  interest.  .r=20. 


9 
10 


^=0 


8 


9 


1-004053 
1-006402 
1-008173 
1-00964:0 
1-010866 
1-011866 
1012645 
1-013200 
1-013534- 
1-013645 


002339  1-001761  1001455  l-001214'l-000990  1-000769  1  000549  1-000329  I'OOOlll 
004103  1-003218  1002671  1-0022051-001760 1-001319  1-000878 1-000439 
005564'  1-004436  1-003666  1-002976  1-002309  1-001648  1-000988   . . . 
006785,1-005430  1-004435  1-003526  1'0026'29  1-0017581 
007782  1-006203  1-004986J1-003857  1-002749!   . . . 
008557  1-006756' l-005317il-003967   ... 
009110:i-007087 1-005428|   ... 
009443  1-007198;   ...   |   ... 
009553   ...   I   ...   I   ... 


.r=40. 


1 

2 
3 

4 
5 
6 
7 
8 
9 
10 


/=0 


1-0055341-003662  l-O02927!l0O2465tl-O02O691-001689|l-OO1313jl-0OO937 
1-009216  1-006600  l-005400;l-004540 1-003762  1-003004' 1-002251  1-001500 
1-012170  1-009081  l-0074SO:i-006236  1-005079  1-0039441-0028141-001688 
1014666  1-011169  l-009182{lO07557il-OO602l[l-O045O8;l-0O3OO2 
1-016765  1-012877  1-010506  1-00850111-006587  1-004696!  ... 
1-018483  1'014207  1-011453  1-0090681-006775 
1-019819  1-015156  1-012022  1-009257 
1-020775  r015728|l-012212 
1-021349 1-0159131  ... 
1-021540   


1-000562 
1-000750 


l-OOOl." 


x=m. 


9 
10 


^  =  0 


4 


r011670'l-009985'l-008577  1-007236  1-005913' 1-004595 1-003280  1-001966  l-OOOe 
1-021772  1-018647  1-0158841-013191  1-010535  1-0078901-005252  1-002623. 


l-03799lll-032084'  1-026756|1-021184  1-015842  1-010533; 
1-044129  l-036826'l-0299 43  1-023192  1-016508 


-014506 

-026346 

-036593  1-03053511-026018  1-021881 1-017846  1-013849.1-009857  1-005911 

•045484 

-053048 

•059274,1-048926  1-040226  1-031968 

-064142 

-067632 

•069731 

•070432 


jl-052366 
1-054435 
1-055126 


1042272  1-032644 
1-042955!   ... 


1-023863' 


Showing  the  Values,  according  to  the  0'**'  Table,  of 

lOC'ft  +  «/3o'X10  -t)-  +  m  '(c'O  _  10-^1  °[<^+t  ^ 

applicable  to  the  period   after  the  expiration  of  selection,  at   all 
rates  of  interest.  ar=20 


(11-0  & 
upwards 


f  =  0 


1-013645 


1-009553 


1-007198  1-005428  1-00396^ 


1-002749 


1-001758 


1-000988 


1-000439 


l-OOOll 


a?=40. 


(11-/)  & 
upwards 


1021540  1015913  1-012212  1-009257 1-006775  1-004696  1-003002 


1-001688 


1-000750 


l-OOQ] 


a:=GO. 


(11-0  & 

upwards 


l-070432i-055126'l-042955'l-032644ll-023863!l-016508;l-010533ll-00591l|l-002623|l-000^ 
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after  that  period,  may  be  multiplied,  to  arrive  at  the  terms,  which, 
when  summed  for  values  of  r,  will  give  the  value  of 

This  represents,  by  the  method  of  finite  integration  followed 
above,  the  difference  between  the  select  and  ultimate  yearly 
annuities;  but  the  value  of  ^-j:;+^, for  continuous  payments,  can 
readily  be  obtained  by  the  formula 

fe.^=</>:.>.+  ^^Sr^      ....     (17) 


Mr.  Lidstone  has  kindly  supplied  the  following  demonstration, 
showing  how  the  values  of  Fq,  F,,  Fo,  .  .  .  can  be  expressed  in 
compact  form  by  means  of  Taylor's  Theorem.  From  formulas 
(6)  and  (7)  in  the  above  appendix,  we  have — 

„.  -       _    ii        _^(a+/+C(ic+^))M-»_„(a  +  CK)M-' 

Regarding  this  as  a  function  of  C,  say  u,  •  and  differentiating 
we  shall  have — 

u'c  =  (/c  +  i/r)  M  -  >  e('^+/+C(.-f ^))M-.  _ ^M - •  e('' +Ck)M  ' 

and  so  on. 

Putting  C  =  0,  we  have — 

1/',=  (/,  +  ^)  M"e(''+^>-''- - /cM-1  e"^i-', 
and  so  on. 

Hence,  by  Taylor's  Theorem,  in  the  particular  case  known  as 
Maclaurin's  Theorem, 

u^=Ua+Lu  o+-^^i   0+  •  •  • 

=  e«*i-^[(e/-^^-'-l)+C{(/c  +  i/.)M-'e/^i-'-/cM-'} 

+  %{{K  +  f)m-'ef^'-'-K':^l-'} 

+ ] 

Thus,  since  C=^c^,  and  F„  is  the  coefficient  of  c"^, 

where  it  is  to   be  remembered  that  «   is  a   function  of  r,   and 
K,  y}r,f,  are  functions  of  both  t  and  r. 

F   2 
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Abstract  of  tup:  Discussion. 

Mr.  G.  J.  LIDSTONE,  in  opening  the  discussion,  said  he  thouglit 
that  if  the  progress  of  actuarial  science  during  the  last  fift}'  years 
were  considered,  nothing  was  more  striking  than  the  development  in 
the  theory  and  the  practical  application  of  Select  Tables.  The 
effects  of  self ction,  of  course,  were  observed  at  a  very  early  period  in 
the  history  of  the  science.  In  1850,  Mr.  J.  A.  Higham  read  his 
classic  paper  on  the  subject  {J. I. A.,  i,  p.  179),  which  was  followed 
in  1807  by  Dr.  Sprague's  paper  on  the  rate  of  mortality  as 
influenced  by  the  duration  of  assurance  (J.I.A.,  xv,  p.  328).  In 
1S7G,  the  tirst  analysed  annuity-values  were  published  by  Mr. 
Berridge  and  Mr.  King  independently  {J.I.A.,  xix,  p.  351  and  p.  381), 
and  in  1881  Dr.  Sprague  presented  his  well-known  H^'  Select  Tables 
{J.I.A.,  xxi,  p.  229),  the  form  of  which  was  so  excellent  that  up  to 
the  present  it  had  not  been  improved  upon,  but  formed  the  basis  of 
the  recently  published  British  Offices  Experience  Tables.  But  all 
those  tables  up  to  Dr.  Sprague's  were  formed  on  imperfect  materials, 
and  for  a  long  time  they  were  regarded  rather  as  the  latest  ultra- 
scientific  toy,  than  as  having  any  particular  relation  to  practical 
work.  It  had  needed  a  long  tight  to  get  actuarial  opinion  to 
recognize,  as  he  ventured  to  think  it  did  recognize  to-day,  that  the 
real  value  of  a  mortality  experience  was  to  be  found  in  the  Select 
mortality  tables  based  upon  it,  and  not  in  an  aggregate  table  such  as 
the  0^'.  Up  to  the  present  there  had  been  no  really  convenient  way 
of  applying  the  Select  Tables  to  the  practical  work  of  valuation,  but 
that  evening  there  were  no  less  than  three  methods  presented,  all  of 
them  good,  and  the  date  was  one  to  be  marked  in  the  calendar  of  the 
Institute  with  a  red  letter. 

Mr.  King,  who  w^as  one  of  the  first  to  introduce  analysed  tables, 
was  also  one  of  the  first  to  bring  out  a  practical  method  of  applying 
them.  His  method  was  so  simple  that  in  all  essentials  it  could  be 
described  on  the  proverbial  "  half-sheet  of  note-paper."  Perhaps 
the  easiest  way  to  regard  it  was  to  express  the  reserve  value  as  the 
sum  assured,  less  an  annuity-due  of  the  premium  and  the  discount 
[S.Y=S  — S(P  +  ^)a].  From  that  it  followed  that  the  difference 
between  the  sums  assured  and  the  reserve  (S  — S.V)  was  equal  to  the 
present  value  of  the  premium  plus  the  discount  i_S(P  +  </)a],  and  if 
the  classification  were  so  arranged  that  the  premium  was  a  constant 
quantity,  then  by  simple  proportion  that  difference  could  be  divided 
into  the  value  of  the  premiums,  S.P.a,  and  the  value  of  the  discount, 
S.d.a,,  and  deducting  the  value  of  the  discount  from  the  sums  assured 
the  value  of  the  sums  assured  (S  —  Sd.&)  was  obtained.  That,  he 
thought,  was  a  striking  example  of  the  power  of  a  really  well- 
devised  classification,  based  upon  a  common  factor.  The  valuation 
ages,  and  the  adjustment  for  the  incidence  of  the  premium  income, 
were  found  by  the  well-known  nearest  anniversary  method,  which 
gave  very  accm-ate  results  The  adjustment  for  half-yearly  and 
quarterly  premiums,  which,  of  course,  was  a  comparatively  minor 
matter,  was  accurate  if  the  premiums  were  instalments  of  the 
annual  premiums,  the  outstanding  instalments  being  deducted  from 
the  sum  assured  when  a  claim  arose.       If,  however,  that  were  not 
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the  case — i.e.,  if  they  were  true  quarterly  and  half-yearly  premiums, 
— Mr  King's  method  slightly  over-stated  the  values  of  the  net 
premiums.  In  dealing  with  the  office  premiums,  Mr.  King  suggested 
that  an  adjustment  which  he  (Mr.  Lidstoue)  introduced  in  dealing 
Avith  the  same  matter  in  his  paper  on  Endowment  Assurances  was 
unnecessary.  The  explanation,  however,  was  very  simple.  Mr.  King 
was  dealing  with  the  case  in  which  the  office  premiums  were 
valued  as  the  annual  premiums  receivable,  namely,  twice  the 
half-yearly,  and  four  times  the  quarterly  ;  whereas  he  himself  was 
dealing  with  the  case  in  which  the  office  premiums,  like  the  net,  were 
valued  on  the  basis  of  the  equivalent  annual  office  premiums,  and  in 
that  case  his  adjustment  was  required.  The  advantages  of 
Mr.  King's  method  appeared  to  be,  first,  that  it  was  accurate,  and 
independent  of  any  particular  graduation  formula;  secondly,  that 
it  would  be  applicable  to  endowment  assurances,  if  each  maturity 
age  were  dealt  with  separately  ;  and  thirdly,  that  it  obviated 
the  calculation  of  the  net  premiums  for  each  individual  case.  But 
there  were  also  disadvantages.  In  the  first  place,  there  were  those 
who  thought — and  he  must  confess  he  was  amongst  the  number 
— that  a  certain  amount  of  power  and  insight  into  the  results,  and 
the  power  of  detecting  gross  errors,  was  lost  if  the  reserves  were 
dealt  with,  as  distinct  from  finding  the  values  of  the  sums  assured 
and  the  values  of  the  net  premiums  separately  by  direct  calculation. 
However  that  might  be,  it  was  certain  that  the  large  number  of 
sub-groups  which  were  involved  in  Mr.  King's  method,  and  of  the 
separate  multiplications  and  adjustments,  must  involve  a  very  great 
increase  in  the  work,  and  particularly  in  the  anxiety,  of  a  valuation. 
With  great  deference  to  Mr.  King,  he  was  unable  to  see  that  the 
work  of  the  valuation  on  his  method  would  be  no  more  than  by  an 
0^^  and  0^^'^'  valuation.  There  were  of  course  a  very  large  number  of 
actuarial  functions  to  be  inserted  in  the  sheets  and  carefully  checked, 
and  a  very  large  number  of  individual  multiplications.  Furthermore, 
the  number  of  sub-groups  practically  prevented  a  continuous  classi- 
fication and  an  annual  valuation  being  made,  with  any  degree  of 
convenience ;  and,  again,  the  method  gave  no  convenient  way  of 
calculating  expected  deaths  according  to  the  Select  Tables. 

Mr.  Diver's  method  and  Mr.  Ackland's  method  had  very  much  in 
common.  Both  proceeded  upon  the  same  principle,  which  he  believed 
to  be  the  most  advantageous  for  practical  work.  They  first  made  an 
ordinary  valuation,  on  the  assumption  that  all  the  assurances  had 
been  more  than  ten  years  in  force,  and  then  applied  a  correction 
to  those  that  had  been  less  than  ten  years,  and  that  correction  being 
small  in  amount  could  be  safely  found  by  an  approximate  process. 
In  each  case,  the  approximation  was  effected  by  means  of  an  auxiliary 
function,  which  was  calculated  once  for  all  at  the  outset  ;  and  all 
that  was  required  was  the  total  of  the  sums  assured,  the  total 
of  that  function  (and  in  Mr.  Diver's  case  the  total  of  the  net 
premiums  also)  for  each  duration  of  assurance  under  10,  but 
without  any  suh-grouping  at  all  as  to  age.  Those  totals  could  be 
very  easily  obtained  from  year  to  year  by  a  continuous  classification, 
so  that  the  method  lent  itself  very  admirably  to  an  annual  valuation. 
Mr.  Ackland's  method  had  the  further  advantage  that  the  mean  ages 
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brought  out  enabled  the  expected  claims  to  be  accurately  calculated 
for  each  year  of  assurance.  For  practical  purposes  he  thought  both 
Mr.  Diver's  and  Mr.  Ackland's  methods  might  be  taken  as  exact,  for, 
although  Mr.  Ackland  brought  out  an  error  of  about  £1,000,  that  was 
an  absolutely  negligible  quantity,  compared  with  the  total  reserves  of 
£1-1,000,000.  Mr.  Diver's  very  complicated  mathematical  analysis 
showed  that  his  method  depended  upon  the  presence  of  a  certain 
relation  between  the  graduation  constants,  and  it  was  not  to  be 
expected  that  the  method  would  necessarily  hold  good  with  any  table 
based  on  a  Makeham  graduation.  Moreover,  the  mathematics  did 
not  apparently  help  to  determine  the  auxiliary  functions,  which  were 
of  the  nature  of  empirical  constants,  to  be  determined  practically  by 
trial.  It,  therefore,  became  of  some  importance  to  consider  the  way  in 
which  those  constants  were  to  be  determined,  and  in  that  connection  he 
should  like  to  refer  to  p.  18  of  Mr.  Diver's  paper,  where  the  author  said 
that  the  greatest  weight  was  evidently  given  to  the  youngest  ages, 
the  argument  apparently  being  that  that  followed  because  the  largest 
coefficients  occurred  at  the  youngest  ages.  He  ventured  to  think 
that  a  misconception  was  involved  in  that  statement.  In  the  first 
place,  it  could  be  shown  that,  if  the  constants  were  determined  by 
a  double  summation,  the  same  result  was  obtained,  whether  the  series 
was  summed  from  the  top  or  from  the  bottom,  but  in  the  latter  case 
the  smallest  coefficients  would  be  obtained  at  the  youngest  ages ; 
and  if  the  line  of  argument  were  correct,  it  would  follow  that  the 
series  was  most  heavily  weighted  at  the  youngest  and  oldest  ages  at 
the  same  time,  which  was  impossible.  Then  he  thought  the  facts 
could  hardly  be  said  to  be  weighted  at  all  when  the  primary  equation 
(the  first  summation)  was  lelt  unweighted,  as  it  was  in  Mr.  Diver's 
case  ;  and  it  was  a  little  difficult  to  say  exactly  what  one  obtained 
Avheu  one  equation  was  weighted  and  the  other  was  not.  Theory 
required  that  all  the  equations  should  be  weighted  simultaneously. 
He  also  desii-ed  to  ask  Mr.  Diver  whether,  now  he  had  developed  his 
original  method  by  introducing  a  second  constant,  Y;,  as  well  as  his 
constant  multiplier  of  X^,  anything  was  gained  by  using  <^[j-]+i,  and 
not  </)[.i-],  as  the  standard  of  reference.  Of  course,  if  the  empirical 
equation  held  strictly,  it  would  be  immaterial  which  was  done.  To 
use  4>^x]  would  be  more  symmetrical,  and  would  have  the  advantage 
that  the  error  for  the  year  0,  which  was  the  most  important,  would 
be  absolutely  zero  ;  but  there  might  be  some  other  reason,  which 
Mr.  Diver  had  gone  into,  which  made  him  still  prefer  <^[j-]+i. 

Mr.  Ackland's  method  seemed  to  have  the  great  advantage  that  it 
could  be  applied  to  any  table  graduated  by  Makeham's  law,  as  he 
showed  in  the  appendix.  Mr.  Ackland  went  into  the  theory  of  the 
method  with  very  great  fulness,  and  his  various  values  of  to  (mean 
ages)  were  somewhat  confusing  owing  to  their  number,  until  one  saw 
that  they  followed  one  simple  principle.  Taking  a  series  of  which  the 
first  differences  were  in  geometrical  progression  (that  is  to  say,  such 
that  the  series  itself  consisted  of  a  constant  plus  a  geometrical 
progression),  if  they  found  the  mean  age  or  centre  of  gravity  of  the 
series,  then,  as  the  common  ratio  of  the  geometrical  progression 
increased  the  mean  age  also  increased.  That  governed  the  whole  of 
Mr.  Ackland's  mean  ages,  and  if  they  were  set  out,  with  the  common 
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ratios,  it  would  be  seen  that  the  feature  was  so  marked  that  it  was 
almost  possible  to  interpolate  as  though  the  mean  ages  were  a 
simple  function  of  the  common  ratios,  even  if  those  ratios  were 
only  approximately  constant.  That  suggested  that,  if  the  error  of 
Mr.  Ackland's  method  were  considered  of  any  importance — though  he 
himself  considered  it  was  not — it  could  be  reduced  practically  to  almost 
any  point,  by  adopting  a  smaller  ratio  in  getting  out  the  auxiliary 
function.  The  tables  of  the  values  of  r  showed  that  a  common  ratio 
of  about  I'OS,  instead  of  c,  would  probably  produce  very  accurate 
results.  He  thought,  as  a  matter  of  fact,  it  would  be  possible  to 
proceed  without  any  special  auxiliary  function  at  all.  The  underlying 
principle  of  the  method  was  that  for  every  value  of  t  the  first 
differences  of  ^-^xi^t  progressed  in  the  same  ratio.  If,  therefore, 
^x]  were  recorded  on  the  cards,  it  would  produce  no  error  at  aU  for 
duration  0,  as  regarded  the  sum  assured,  and  would  therefore  at  once 
introduce  a  substantial  correction.  From  those  values  of  ^^j,  they 
could  obtain  the  mean  ages  for  other  durations,  in  precisely  the  same 
way  as  Mr.  Ackland  obtained  them  from  his  auxiliary  function,  and  as 
the  common  ratios  were  seen  from  the  table  not  to  vary  very  much 
with /,  and  on  the  whole  to  be  rather  less  than  the  ratio  for  ^^j, 
he  thought  that  that  method,  while. being  very  simple,  would  be  as 
accurate  as,  and  probably  rather  more  accurate  than,  Mr.  Ackland's. 
It  had  also  the  advantage  of  forcing  the  table  to  give  up  its  own 
law,  without  their  having  to  investigate  what  the  common  ratio  was. 

He  thought  the  best  thanks  of  the  Institute  were  due  to  the 
contributors  of  three  such  excellent  papers,  which  would  certainly 
pass  into  the  literature  of  the  subject.  Their  congratulations  were 
especially  due  to  Mr.  Diver  on  his  most  successful  tii'st  appearance, 
which  he  hoped  would  be  only  the  first  of  many.  In  considering 
Mr.  Diver's  and  Mr.  Ackland's  methods,  they  must  not  omit  a  note 
of  gratitude  to  their  absent  friend,  Mr.  Gr.  F.  Hardy,  to  whose 
brilliant  graduation  of  the  tables  they  owed  the  possibility  of  those 
methods  being  developed. 

Me.  E.  p.  hardy  said  the  Institute  that  evening  had  spread 
before  it  so  abundant  and  so  variegated  a  banquet  that  it  required  an 
actuarial  epicure  to  select  from  so  generous  a  menu  the  particular 
dish  which  showed  the  highest  triumph  of  art.  The  several  writers 
had,  with  considerable  diplomacy,  carefully  avoided  raising  the 
highly  debateable  question  whether  the  particular  adjustment  was 
imperatively  necessary,  to  exhibit  the  true  financial  position  of  an 
assurance  company,  or  not,  and  they  had  wisely  put  their  labours  in 
the  shape  of  samples  of  methods  for  conveniently  obtaining  some 
particular  end,  whether  that  end  was  of  paramount  importance  or 
not.  Anyone  who  had  read  the  papers  with  the  same  care  and 
attention  he  himself  had  given  to  them  would  admit  that  it  was 
scarcely  possible,  at  so  short  a  notice,  to  speak  positively  upon  their 
particular  merits ;  but,  to  his  mind,  they  all  presented  certain 
fundamental  objections — objections  not  due  to  the  writers,  but  to  the 
subject  itself,  and  which  were,  he  believed,  insuperable.  He  would 
not  dwell  too  much  on  the  lai'ge  amount  of  additional  work 
the  methods  entailed,  for  he  thought  all  actuaries  ought  to  be 
prepared  to  meet  that ;    but  it  was  an  objection  to  have  so  much  of 
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the  necessary  work  postponed  until  the  valuation  schedules  assumed 
their  final  shape.  There  was  also  to  his  mind — he  spoke  for  nohody 
else — a  great  cibjection  to  having  the  values  of  the  sums  assured 
brought  out  in  lump,  and  not  attributable  to  any  particular  group  of 
assurances,  according  to  the  scheduled  age.  One  lost,  in  his  experience, 
a  number  ot  excellent  checks,  and  a  number  of  most  instructive  views, 
but  of  course  to  have  the  particular  adjustment  made  it  necessary  to 
abandon  all  such  luxuries.  But,  dismissing  these  points  as  necessarily 
accidental  to  the  matter,  if  he  were  called  upon  to  make  a  |)reference 
of  the  particular  methods,  he  inclined  to  that  of  his  friend  Mr.  King.  He 
thought  that  his  method  of  scheduling  the  risks  followed  a  recognized 
plan,  and  one  that  had  been  abundanth-  tested  by  Mr.  Fraser  (J.I. A., 
xxxviii,  p.  385),  and  consequently  agreed  with  a  standard  with  which 
everv'one  was  familiar.  Consequently,  a  great  deal  of  the  final  work, 
such  as  the  function  ^V^,  could  be  inserted  beforehand,  and  therefore 
the  method  seemed  to  present  the  minimum  of  difficulty,  with  a 
distinct  achievement  of  accuracy  in  the  final  results.  On  the  actual 
merits  of  the  methods  submitted  he  had  nothing  more  to  add,  but  he 
desired  to  say  that  had  he  not  been  familiar,  from  those  studies  that 
had  occupied  his  mind  for  many  years,  with  the  many  revealing  sides 
a  great  central  truth  presented  to  an  observant  eye,  by  even  the  faint 
light  of  which  the  expert  can  be  safely  guided  to  the  goal,  he  should  be 
specially  prepared  to  point  to  those  three  papers  as  bright  illustrations 
of  what  a  professional  training  could  do,  not  only  in  imparting  a 
manifest  and  admirable  dexterity  in  operation,  but  at  the  same  time 
expanding,  although  still  controlling,  the  mental  grasp,  so  that  it 
soberly  distinguished  and  maintained  the  limited  essentials  amidst 
other  elements.  All  the  authors,  to  his  mind,  had  really  succeeded, 
and  the  agreement  of  their  practical  results  with  the  theoretical 
standard  were  ridiculously  close.  Hence  the  present  and  all 
succeeding  generations  would  be  the  richer  for  the  labours  of  the 
several  authors,  and  the  common  stock  of  recorded  and  freely 
available  knowledge  had  become  sensibly  increased.  For  that  he  was 
sure  the  members  would  agree  with  him  that  the  thanks  of  the 
Institute  were  eminently  due  to  Mr.  King  and  Mr.  Ackland,  both  of 
whom  had  already  done  so  much  imperishable  work  for  the  profession, 
and  to  Mr.  Diver,  a  new  contributor,  but  one  who,  it  was  hoped, 
would  continue  on  that  journey  of  which  he  had  made  so  honourable 
a  commencement. 

Me.  H.  H.  AUSTIN  said  that  if  there  was  any  value  in 
the  methods  submitted,  one  of  the  most  important  points  was 
their  applicability  to  what  were  ordinarily  known  as  valuation  or 
classification  books.  The  point  evidently  had  not  been  overlooked 
by  the  authors,  since  Mr.  Diver,  for  instance,  lemarked  in  his  pa})er, 
"'We  must  have  a  separate  list  of  policies  ai  ranged  in  durations," 
while  3tr.  Ackland  said  "  Most  valuation  class-books  are  so  arranged 
as  to  enabie  the  sums  assured  existing  in  respect  of  each  year  of 
duration  to  be  .''eadily  extracted."  That  would  probably  be  so  in  the 
case  of  industrial  assurance  business,  and  an  admirable  example  of 
that  description  had  been  given  by  Mr.  Schooling  in  the  Journal  of 
Ihe  Institute  (vol.  xxxii,  p.  302),  but  for  the  whole-hfe  business  of 
any   ordinary    office  to   be    tabulated   both   in    respect  to    ages  and 
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durations  seemed  to  him  to  involve  a  rather  prohibitive  amount  of 
sub-division  and  number  of  headings.  That,  however,  was  not  the 
point  he  wished  to  emphasise,  which  was  that,  by  any  of  the 
correction  methods,  as  those  of  Mr.  Diver  or  Mr.  Ackland  might  be 
called,  there  was  no  necessity  for  any  change  in  the  ordinary  class- 
books,  whatever  system  might  be  in  use.  They  would  be  entered  just 
as  usual,  with  the  substitution  of  select  premiums  for  non- 
select,  and  the  particulars  extracted  and  valued  in  the  ordinary  way. 
The  only  difference  that  seemed  to  be  necessary  was  that  a  separate 
book  should  be  kept,  a  correction  book  with  a  separate  opening  for 
each  of  the  ten  durations,  in  which  to  enter  the  necessary  correction 
factors,  irrespective  of  age  at  entry.  It  would  be  a  matter  of 
individual  choice,  then,  as  to  whether  the  entries  should  be  sub- 
divided into  claims,  surrenders  and  lapses.  The  total  in  force  of 
correction  factors  for  each  duration  would  be  ascertained  at  the  end 
of  each  year,  and  carried  forward  for  the  succeeding  year  at  the  next 
higher  duration,  until  the  ultimate  was  attained.  Taking  Mr.  Ackland's 
method,  for  example,  in  its  simplest  form  as  explained  in  paragraph 
11,  the  only  particulars  to  schedule  in  durations  would  be  the  policy 
number,  the  sum  assured,  and  S^x]^^'  oi'  ^ixf^"*'-  The  amount  of  extra 
work  involved  in  that  was  so  small  as  to  be  of  practically  no 
importance,  and  the  only  objection  he  could  see  was  that  the 
correction  entries  were  absolutely  divorced  from  the  ordinary  class- 
book  entries.  If,  however,  proper  precautions  were  taken,  he 
did  not  think  any  error  need  arise  from  that  source.  If  Mr. 
Diver's  method  was  in  question,  an  extra  factor  would  appear 
necessar}^  since  both  the  functions  SG^^^]  ^ii^  ^-^M  '"'6^6  required 
as  shown  in  the  fourth  formula  under  Method  1.  SG^^j  could  of 
coui-se  be  taken  direct  from  a  table  of  prepared  values,  in  the  same 
way  as  is  done  in  endowment  assurances,  when  Mr.  Lidstone's  Z 
function  is  used. 

There  was  one  other  matter  in  connection  with  the  correction 
methods  that  appeared  worth  attention.  It  would  seem  desirable,  if 
the  valuation  was  based  on  select  tables,  that  the  expected  claims, 
and  the  death  strain  at  risk,  should  be  also  obtained  on  the  .same 
basis,  and  for  that  purpose  he  roughly  investigated  the  difference 
between  the  select  and  ultimate  values  of  q,  and  as  might  be 
anticipated  a  somewhat  similar  result  was  obtained  to  that  shown  by 
the  differences  in  the  annuity-values,  and  a  series  for  each  value  of  t 
could  be  obtained  similar  to  Mr.  Diver's  Table  I.  In  dividing  those 
series  by  an  appropriate  set  of  values  a  table  of  fairly  constant  values 
on  the  lines  of  Table  II  was  obtained.  The  chief  difficulty  was  when 
t=0,  where  apparently  the  series  did  not  run  quite  in  conformity  with 
those  for  the  higher  values  of  /.  That  peculiarity  was  shown  to 
an  extent,  of  course,  in  Mr.  Divers'  Table  II.  From  that  it  would 
appear  that  if  desired  the  expected  deaths  and  the  death  strain  at 
risk  according  to  the  select  table  could  be  easily  obtained,  if  another 
constant  were  included  in  the  correction  book.  He  had  not 
investigated  the  point,  but  it  would  seem  probable  that  (qu--i-t—Q[a]+f)y 
where  iv  was  the  average  age  as  deduced  by  Mr.  Ackland,  would 
give  a  very  close  approximation  to  the  correction,  in  which 
case    no    fui'ther    constant    need    be     included    in     the     sugrgested 
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correction  book,  and  the  result  would  be  obtained  with  a  minimum 
of  work. 

Turning  to  Tables  III  and  IV  in  Mr.  Ackland's  paper,  he 
noticed  that  in  column  (-i)  when  the  average  age  w  had  been 
determined  the  true  value  of  ^[„.]+^  was  used  for  the  correction,  as 
explained  in  paragraph  11.  If  tho.se  values  in  Tables  I  and  II, 
however,  were  studied,  it  would  be  seen  that,  although  fairly  regular, 
the  first  differences  did  not  form  a  good  progression,  and  for  that 
reason  it  appeared  to  him  that  some  slight  graduation  should  be  made 
before  a  particular  value  was  used,  otherwise  a  certain  amount  of 
error  might  be  the  result,  through  an  irregularity  of  the  series  at  the 
point  where  the  average  age  happened  to  fall.     That  was  brought  out 

by  Mr.  Diver,  when  he  remarked  that  "  Unless  the  ratio   ^^^   is 

varying  very  irregularly  at  this  point  it  will  generally  give  good 
results."  For  that  reason,  then,  it  appeared  that  when  a  particular 
value  was  required  to  give  effect  to  an  average,  such  particular  value 
should  be  taken  from  a  graduated  and  not  an  irregular  series. 

Mr.  King's  method  was  bound  to  command  admiration  ;  it  was 
simple,  clearly  expressed,  and  beautifully  worked  out  in  detail.  It 
was  of  course  based  on  an  old  familiar  formula  in  the  Text-Book. 
Provided  the  particulars  for  the  valuation  had  to  be  written  up 
completely  from  the  start,  and  given  the  select  policy-values,  it  was 
simplicity  itself  and  apparently  not  difficult  in  application,  but  for  a 
valuation  based  on  classification  registers,  where  the  facts  are  tabulated 
according  to  dates  of  birth,  or  what  was  the  same  in  effect,  valuation 
ages,  it  appeared  to  be  quite  unsuitable. 

Me.  E.  C.  THOMAS  could  not  help  thinking  that  Mr.  Lidstone 
had  done  less  than  justice  to  the  method  of  valuation  put  forward 
by  Mr.  King.  From  the  fact  that  in  America  it  was  the  usual 
custom  to  make  a  valuation  by  individual  policies,  it  would  seem 
that  not  only  was  it  a  convenient  course  to  take,  but  that  it  would 
not  involve  a  vast  amount  of  unnecessary  work,  compared  with  the 
method  of  valuing  in  groups.  Mr.  King's  method  involved  only  a 
very  slight  addition  to  the  work  of  an  ordinary  valuation  made  for 
individual  policies,  the  extra  work  being  represented  for  each  group 
by  the  few  calculations  sliown  by  Mr.  King  in  his  specimen  figures 
in  paragraph  26.  That  being  so,  some  considerable  value  would  seem 
to  attach  to  the  method.  Mr.  Lidstone  had  made  a  remark  with 
regard  to  the  instalment  premiums  included  by  Mr.  King  in  his 
valuation.  The  fractional  premiums  included  by  Mr.  King  were  the 
net  premiums,  and  thej-  were  for  the  whole  of  the  current  outstanding 
instalments ;  the  difference  between  him  and  Mr.  Lidstone  was  in 
respect  to  the  office  premiums,  Mr.  Lidstone  having  taken  into 
account  a  similar  complete  value  of  the  unpaid  instalments  of  office 
premium.  Mr.  Lidstone  remarked  that  he  took  in  those  office 
premiums  simply  because  the  premium  that  he  had  valued  was  the 
yearly  premium  corresponding  to  the  fractional  premium  of  the 
pi'ospectus,  and  was  not  the  fractional  loaded  premium  itself.  He 
(the  speaker)  considered  that  a  certain  portion  of  those  outstanding 
instalments  might  have  been  included,  even  if  the  original  fractional 
premium  had  been  valued,  that  portion,  namely,  that  would  be  due  at 
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the  end  of  the  term.  That  would  be  represented,  if  complementary 
premiums  were  charged,  bv  the  unpaid  instalments  multiplied  by 
A^7,  or,  if  the  premium  were  not  a  complementary  one,  by  the  same 
figures  multiplied  by  -A^i-,.  He  concluded  by  conveying  to  the  three 
authors  his  high  appreciation  of  their  extremely  interesting  and 
valuable  papers. 

Me.  S.  G.  WARNEE  thought  that  the  complexity  of  the  subject 
made  it  very  difficult  to  add  anything  material  or  useful  in  the  way 
of  technical  criticism,  but  it  was  easy  to  see  that  the  papers  fell 
practically  into  two  classes,  Mr.  King's  on  the  one  hand,  and 
Mr.  Ackland's  and  Mr.  Diver's  on  the  other.  With  regard  to 
Mr.  King's  paper,  difference  of  opinion  seemed  to  be  chietly  centred 
on  that  feature  of  the  method  which  involved  dealing  with  the  reserve 
as  a  single  function,  without  separating  the  values  of  the  sums 
assured  and  the  premiums.  Of  course,  in  that  connection,  as  was 
pointed  out  in  the  paper,  there  was  the  formidable  barrier,  first  of  all, 
of  the  statutory  requirements,  which  necessitated  showing  the  values 
separately,  and'  involved  the  process  of  bringing  the  results  into 
harmony  with  the  form  required  by  the  Board  of  Trade  returns, 
which  would  add  to  the  labour  and  complexity  of  the  valuation.  But 
apart  from  the  fact  that  the  statutory  form  of  returns  required  those 
particulars  to  be  separately  shown,  there  seemed  to  be  a  good  deal  to 
be  said  for  the  advisability  of  so  showing  them.  Griven  the 
particulars  as  they  appeared  in  the  Board  of  Trade  returns  for  any 
valuation,  it  was  within  the  power  of  anyone  having  a  little  expert 
knowledge  to  make  some  kind  of  rough  check  on  the  results, 
and  that  was  a  point  of  some  importance.  With  regard  to 
the  other  two  papers,  which  were  built  very  much  upon  the 
same  lines,  Mr.  Lidstone  had  pointed  out  the  indebtedness  of  the 
authors  to  Mr.  G.  F.  Hardy.  Mr.  Lidstone  might  also  have  pointed 
out,  what  naturally  he  would  not  call  attention  to,  the  great 
indebtedness  to  himself.  Obviously  the  method  adopted  was 
substantially  on  the  lines  of  that  introduced  by  Mr.  Lidstone  with 
such  great  effect  for  the  valuation  of  endowment  policies.  The 
method  of  ascertaining  the  ratios  of  the  differences,  and  selecting  an 
average  value,  was  that  upon  which  Mr.  Ackland  had  proceeded  in 
his  paper.  The  difiference  between  the  two  papers  seemed  to  be  that, 
whUe  Mr.  Ackland  had  succeeded  in  finding  something  like  a  general 
principle  applicable  to  any  table  following  Makeham's  graduation, 
Mr.  Diver  had  rather  found  his  method  in  what  might  be  described 
as  more  or  less  of  an  accident  of  the  particular  table  in  question,  and 
had  not  altogether  succeeded  in  his  mathematical  attempt  to  fi^nd 
some  general  reason  for  it.  While  they  were  all  agreed  as  to  the 
great  value  of  the  papers,  they  were  irresistibly  led  to  the  further 
question  of  the  advisability  of  making  a  Select  Table  valuation  at  all. 
He  admitted  that  that  was  hardly  before  the  meeting,  but  papers  of 
the  kind  under  discussion  must  make  its  consideration  at  some  time 
or  other  very  desirable.  Personally,  he  should  be  somewhat  disposed 
to  doubt,  with  every  respect  to  the  great  labour  and  ingenuity  shown 
in  the  applications  of  the  method,  its  general  advisability.  Mr.  King 
said,  in  the  opening  of  his  paper,  that  he  did  not  suggest  that  other 
bases  of   valuation  resulting  in   a  lower  estimate  of   liabilitv  were 
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unsound,  because  the  margins  both  of  premium  and  interest  were 

alwa\'s    so    large    that    any   practical    differences    in    net    premium 

valuation  estimates  were  not  of  great  consequence.     "  We  naturall}', 

however,"  continued  Mr.  King,  "  wish  to  know  as  nearly  as  may  be 

what  is  the  truth,  and  the  opinion  is  general   that  the   fundamental 

truth   is  best   brought  out   by   Select   Tables."      Obviously    it    was 

desirable  to  know  the  exact  truth,  but  the  truth  all  round,  both  as 

regarded  the  mortality,  and  the  rate  of  interest  employed  ;  and  the 

logical    complement   of   a   Select   Table  valuation,  supposing  it  for 

the    moment    to    be    absolutely    sound,    would    be   the    employment 

of  a  rate  of  interest  representing  to  the  nearest  penn}'  what  had  been 

actually  realised  during  the  quinquennium.     So  that  an  attempt  to 

ascertain  the  exact  truth  as  regarded  the  mortality,  which  admitted 

that  more  approximate  methods  were  quite  good  enough,  because  the 

truth    was    departed   from    as    regards    the    rate    of    interest,    while 

probably  practically  satisfactory,  was  not  strictly  logical,  in  so  far  as 

it  set  itself  different  ideals  in  regard  to  the  two  vital  factors  in  a 

valuation. 

Me.    JAMES   BACON    said    that   if,  as  was    necessary  under 

Mr.   King's  method,  the  facts  for  entry  ages  and  for  durations  were 

to  be  scheduled,  he  could  not  see  much  practical  gain  from  applying 

the  method.     The  whole  work  of  the  valuation  by  Select  Tables,  of 

one  class  of   whole-life  policies,   when   the  facts   for   the    first   ten 

durations  were  already  scheduled  in  that  way,  would  not  occupy  more 

than    about    thirty    hours    at   the    utmost,   for   the    actual   entries, 

multiplications,  &c.,  and  it  seemed  to  him  that   the   application   of 

Mr.  King's  method  would  occupy  nearly  the  same  time.     There  were 

other  difficulties  also  in  the  way.     The  bonuses  and  the  sums  assured 

had  to  be  dwelt  with  separately  under  all  three  methods.     Although 

perhaps  they  would  not  take  a  great  deal   of  time  in  valuation,  yet, 

when  the  difference  in  the  time  taken  by  a  full  and  an  approximate 

valuation  was  so  small  it  seemed  to  him  that  this  point  should  be 

considered.     There  was  also  the  question  of  gross  or  office  premium 

valuations,  though,  perhaps,  in  these  days,  it  was  of  little  more  than 

academic  interest.       It  seemed   to   him,   however,  that,    where   the 

premium   valued  was   not   a  net  premium,  but  a  percentage  of  the 

office   premium,   Mr.  Ackland's  method  was  not  applicable,  although 

no  doubt  Mr.  King's  and  Mr.  Diver's  methods  could  be  used.     There 

was  one   point  in  connection   with   Mr.   Ackland's  paper  which  he 

thought  had  not  been  fully  brought  out.     For  the  valuation  of  the 

net  premiums,  Mr.  Ackland  took  a  net  premium  at  an  average  age  iv, 

SrSc^^ 
deduced   from    the    sums   assured    by    taking    — — - — =c''-',    and    it 

appeared  that  if  the  true  net  premiums  were  valued,  a  somewhat 
large  error  would  result.  The  reason  why  the  adoption  of  the  net 
premium  at  the  average  age  deduced  as  above  gave  such  correct 
results  was  that  that  age  was  based  on  the  assumption  that  ^^x]+t 
increased  in  geometrical  progression  with  the  ratio  c,  as  \_x]  increased, 
the  actual  average  ratios  of  increase  for  each  value  of  t  being  shown 
in  paragraph  7,  and  it  would  be  found  that  if  7r[.r^^x]+/  were 
substituted  lor  ^jj+^,  the  resulting  average  ratio  was  not  only  more 
regular  than  that  shown  by  Mr.  Ackland,  but  was  also  nearer  to  the 
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assumed  value  c,  and  the  same  feature  was  shown  in  a  more  marked 
degree  in  an  investigation  into  the  rate  of  increase  at  individual  ages, 
similar  to  that  shown  in  Tables  I  and  II,  which  had  been  made  for 
values  of    [.r]   from  20  to  60  and  the  value  ^=0. 

Me.  W.  p.  PHELPS  said  that  they  had  before  them  three  of  the 
most  important  and  most  interesting  papers,  both  from  a  purely 
academic  and  practical  point  of  view,  that  had  been  read  at  the  Institute 
for  some  time.  Mr.  King's  method,  he  thought,  might  be  called  an 
exact  method  of  valuation.  His  own  impression  was  that  the  work 
involved  in  that  method  would  be  considerably  greater  than  that 
involved  in  the  methods  of  Mr.  Ackland  and  Mr.  Diver.  The  two 
latter  methods  were  practically  accurate ;  they  were  approximate 
methods,  but  the  results  brought  out  were  so  close  to  the  true  results 
that  they  could  for  all  practical  purposes  be  considered  as  accurate. 
He  took  it  that  Mr.  King's  paper  had  been  written  partly  to  bring 
out  one  fact  which  was  not  shown  in  the  other  papers,  namely,  the 
relative  reserves  by  the  various  tables.  In  his  tables  at  the  end  of 
the  paper,  Mr.  King  showed  a  fact  which  he  did  not  think  had  been 
brought  out  before,  that  the  0^-^'^  Reserves  of  the  Model  Office  were 
greater  than  the  ff^'^  Reserves,  and  also  than  the  0''  and  0^'^* 
Reserves.  There  was  no  doubt  that  the  0-*'  Tables  were  the  truest 
measure  of  mortality  at  the  present  time,  and  a  select  valuation  was 
the  theoretically  correct  valuation  to  make.  The  objection  in 
employing  that  method  of  valuation  so  far  had  been  the  labour 
involved,  but  he  thought  the  members  now  had  in  their  hands  a 
method  of  making  a  select  valuation  which  did  not  involve  as  much 
work  as  a  valuation  by  the  0^'  and  0^' '  Tables,  and  that  was  a  very 
great  gain.  Mr.  Ackland  and  Mr.  Diver  worked  from  the  same 
principle,  namely,  that  by  the  application  of  a  correction  the  select 
valuation  reserve  could  be  obtained  from  the  valuation  made  by  the 
ultimate  table.  Mr.  Diver's  results,  in  the  two  examples  he  had 
worked  out,  did  not  vary  from  the  ti'ue  result  to  any  appreciable 
extent.  Mr.  Ackland's  did  not  differ  from  the  true  values  to  any 
extent  of  importance,  but  he  hardly  thought  Mr.  Ackland  had  quite 
done  himself  justice,  for  reasons  he  would  explain  later  on. 

Mr.  Ackland's  method  had  an  advantage  over  Mr.  Diver's 
method,  in  that  it  did  not  necessitate  the  scheduling  of  the  net 
premiums ;  he  had  worked  entirely  from  the  sums  assured. 
Mr.  Diver  had  introduced  two  factors,  X^  and  Y^,  which,  applied  in 
the  ingenious  way  explained  in  his  paper,  gave  good  results  in  the 
two  examples  he  had  worked  out,  but  it  did  not  appear  that  his 
method  dealt  automatically  with  the  distribution  of  the  business,  as 
did  the  method  employed  b}-  Mr.  Ackland.  The  correction  used  by 
Mr.  Ackland  was  really  in  two  parts,  a  constant  into  ^  in  respect  of 
the  sum  assured  and  a  constant  into  ^tt  in  respect  of  the  premiums. 
Mr.  Ackland,  as  he  thought,  wisely  abandoned  the  attempt  to  get  the 
mathematical  law  underlying  the  difference  in  the  two  annuity-values. 
He  should  not  like  to  say  that  the  problem  could  not  be  solved,  but 
he  was  very  glad  he  had  not  to  solve  it.  At  any  rate,  he  thought 
that  whatever  law  was  brought  out  it  would  be  somewhat  comjjlicated, 
and  he  very  much  doubted  if  any  modification  of  that  law,  or  any 
approximation  from  that  law,  would  give  better  results  than  were 
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brouglit  out  by  Mr.  AL-kland  wlien  lie  showed  that  ^  might  he  apjjroxi- 
mately  represented  in  theform  A+  lic^'.  He  regretted  that  Mr.  Ackland 
should  have  brought  c  into  the  expression.  The  law  was  equally 
represented  by  A  +  B>"^.  He  used  ;•  in  contradistinction  to  c,  which 
for  the  O^'  Table  has  a  value  of  1'094.  Mr.  Lidstone  had  already 
pointed  out  that,  by  taking  1094,  Mr.  Ackland  had  over-estimated 
the  average  age.  The  result  was  that  the  corrective  quantity  which 
was  deducted  from  the  liability  on  an  ultimate  basis,  was  overstated, 
with  a  consequent  understatement  of  reserves.  Mr.  Ackland  had 
given  certain  values  of  /•  in  paragraph  7,  which  could  be  taken  to 
represent  the  rate  of  increase  in  the  function  ^  very  closely.  He  had 
also  worked  entirely  from  the  sums  assured,  which  was  a  great 
advantage.  But  tlie  premium  portion  consisted  of  tt^.  That  could 
be  called  ^'  and  it  could  be  shown  that  ^'  followed  approximately  a 
similar  law  to  that  obtained  by  Mr.  Ackland  for  ^.  Mr.  Macnaghten, 
who  had  had  considerable  experience  in  dealing  with  average  ages  in 
connection  with  Mr.  Lidstone's  method  of  valuing  endowment 
assurances,  had  been  good  enough  to  make  certain  calculations,  and 
he  had  also  had  the  benefit  of  discussing  the  paper  with  him. 
Mr.  Macnaghten  had  calculated  the  value  of  the  increase  in  tt^,  and 
he  showed  a  corresponding  rate  of  increase,  r',  which  was  on  an 
average  about  015  greater  than  the  rate  of  increase  r,  in  ^.  But 
the  point  came  out  that  both  the  rate  of  interest  in  ^  and  the  rate  of 
increase  in  <p'  were  less  than  c,  and  if  Mr.  Ackland  had  taken,  instead 
of  <?,  a  value  between  those  two  he  would  have  got  very  close  to  the 
figure  of  1*08  mentioned  by  Mr.  Lidstone.  As  a  matter  of  fact, 
Mr.  Macnaghten  had  worked  out  Mr.  Ackland's  example,  taking  r 
equal  to  1"0875,  and  the  results  were  exceptionally  good. 
Mr.  Lidstone  had  pointed  out  that  by  increasing  r  the  average  age 
was  also  increased.  By  taking  an  average  age  given  by  a  rate  of 
increase  between  the  r  derived  from  ^  and  the  r'  derived  from  ^',  the 
average  age  would  be  over-estimated  in  respect  to  the  sum  assured, 
but  at  the  same  time  it  would  be  under-estimated  in  respect  of  the 
premiums,  and  the  net  error  would  be  the  difference  between  a  small 
positive  error  in  the  correction  for  the  sums  assured,  and  a  small 
negative  error  in  the  correction  for  the  premiums.  Of  course,  more 
exact  results  could  be  obtained  by  dealing  separately  with  the  sums 
assured  and  the  premiums  ;  but  there  would  be  no  necessity  for  this 
duplication  of  labour.  Working  with  1"0S75  at  3  per-cent  and  the 
actual  experience  used  by  Mr.  Ackland,  the  error  in  the  correction 
for  the  sum  assured  was  reduced  from  £694  to  £329,  but  was  still 
positive.  The  error  in  the  correction  for  the  premiums  was  reduced 
from  +£453  to  —£313.  Adding  those  two  errors  together,  there 
was  a  total  error  on  the  net  liability  of  £16,  which  was  even  closer 
than  that  brought  out  by  Mr.  Diver. 

Me.  R.  p.  hardy  asked  whether  that  was  not  upon  the 
assumption  of  a  uniform  distribution  of  risks  ? 

Me.  PHELPS  said  it  was  from  the  material  actually  used  by 
Mr.  Ackland  in  his  paper.  He  might  mention  that,  taking  the  value 
1-0875  instead  of  1094,  the  average  age  was  reduced  by  about  a  third 
a  year.  With  that  modification  it  struck  him  that  Mr.  Ackland's 
method  gave  practically  an  exact  result  with  a  minimum  of    work. 
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The  PKESIDENT,  in  moving  a  hearty  vote  of  thanks  to  the 
authors  of  the  papers,  was  sure  that  the  memhers  would  better 
appreciate  the  true  value  of  the  communications  when  they  had 
had  a  little  more  time  to  consider  them,  particularly  in  the  light  of 
the  discussion  that  had  taken  place. 

The  resolution  was  carried  unanimously. 

Me.  GEORGE  KING,  in  replying  on  the  discussion,  said  that 
when  Dr.  Sprague's  paper  "  On  Select  Tables  "  was  read  at  the  Institute 
almost  exactly  twenty-five  years  ago,  he  foreshadowed,  in  the  discussion, 
the  paper  that  he  had  submitted  that  evening,  and  a  week  or  two  later 
he  sent  a  letter  to  the  Insiirajice  Becord,  which  gave  the  method  exactly 
as  he  had  given  it  now,  except  that  now  he  had  gone  into  a  little  more 
detail,  and  had  given  an  illustration.  So  far  as  his  own  paper  was 
concerned,  the  criticisms  had  been  confined  almost  entirely  to  the 
question  of  the  amount  of  work  involved,  and  he  thought  the 
different  speakers  had  rather  exaggerated  what  was  required. 
As  a  matter  of  fact,  the  cards  were  not  more  complicated  than 
the  ordinary  valuation  cards.  It  was  quite  true  that  valuation 
registers  in  the  old  form  could  not  be  used,  but,  once  they  were 
in  the  new  form,  there  would  be  no  greater  difficulty  than  at 
present.  Then  as  to  scheduling  the  cards,  in  the  first  preliminary 
detailed  schedule  there  was  not  a  single  figure  more  required 
in  the  writing  than  by  the  other  method  of  valuing  by  age 
attained.  It  was  only  that  there  was  an  intermediate  scheduling 
according  to  duration  for  each  age  at  entry.  Having  completed  the 
schedules  by  age  at  entry  and  duration,  it  was  a  very  short  work  to 
pass  to  the  Board  of  Trade  returns,  showing  the  ages  attained.  It  would 
be  found  there  was  scarcely  any  more  work  involved  in  the  scheduling 
than  under  the  ordinary  plan.  If  he  had  placed  in  his  hands  cards 
for  a  large  valuation  of  15,000  or  20,000  policies,  he  would  undertake 
without  undue  strain  to  send  in  his  report  and  the  Board  of  Trade 
returns  complete  in  about  a  fortnight.  Mr.  Lidstone  had  spoken  as 
to  the  history  of  the  idea  of  select  tables,  and  had  mentioned, 
as  an  early  contribution  to  the  subject,  the  late  Mr.  J.  A. 
Higham's  paper.  But  so  long  ago  as  1815  Joshua  Milne  in  his  book 
spoke  strongly  on  the  subject,  and  severely  criticised  De  Parcieux's 
tables  because  they  were  not  select.  That  showed  how  very  long  ago 
the  idea  was  held  that  select  tables  were  the  best.  Mr.  Lidstone  had 
spoken  of  the  method  of  correcting  for  the  fractional  durations  of 
assurance  and  outstanding  premiums.  That  was  referred  to  more 
particularly  in  paragraphs  20,  23  and  2-i  of  his  paper,  and  he  would 
call  attention  to  the  fact  that  the  correction  for  outstanding  premiums 
was  not  because  they  were  instalment  premiums,  but  because  it  was 
fundamental  to  the  formula.  The  valuation  was  by  duration,  and 
the  ordinary  policy-value  assumed,  when  multiplying  the  premium  by 
the  annuity,  that  the  full  annual  premium  was  paid  at  the  beginning 
of  the  year,  and  it  reserved  the  proportionate  part  of  that  full  annual 
premium  for  the  unexpired  term  of  the  year.  Therefore,  if  the  full 
annual  premium  had  not  been  received,  the  difference  had  to  be  taken 
off,  and  those  were  the  outstanding  half-yearly  and  quarterly  premiums 
he  had  ventured  to  call  fractional  premiums.  One  apparent 
complication     in     the     method     he    had     submitted     was    in     the 
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columns  a  and  /i ;  that  was  to  give  an  automatic  adjustment  for 
the  incidence  of  {(i-emium  income.  In  all  his  recent  valuations  he  had 
adopted  it,  because  it  was  so  very  convenient  and  very  accurate,  b\it 
it  was  not  necessar\-,  and  those  who  did  not  wish  it  need  not  adopt  it, 
in  connection  with  the  method  of  valuation  now  suggested  for  select 
tables,  but  could  proceed  by  an  examination  into  the  average 
incidence  of  the  premium  income.  He  would  add  a  few  words  to 
paragraph  23  of  his  paper  to  make  this  point  clear.  As  regards 
the  reference  in  paragraph  25  to  Mr.  Lidstone's  correction  for 
fractional  payments  of  premium,  Mr.  Lidstone  had  now  explained  that 
he  referred  to  equivalent  annual  premiums-,  instead  of  multiples  of 
the  half-yearly  and  quarterly  premiums. 

Mr.  T.  G.  ACKLAND  desired  to  express  his  appreciation  of 
the  successful  efforts  of  Mr.  King  and  Mr.  Diver,  the  latter  of  whom 
was  good  enough  to  communicate  to  him,  at  a  very  early  stage,  some 
outline  of  his  interesting  method,  before  it  was  so  fully  developed  as 
in  the  paper.  Mr.  Lidstone  had  gone  deeply  into  the  siibject  of  his 
(Mr.  Ackland's)  paper,  and  he  was  sure  Mr.  Lidstone's  remarks,  when 
printed,  would  add  much  to  their  knowledge  of  the  method  and  its 
ajjplicability,  both  on  the  theoretical  and  practical  side.  He  referred, 
as  other  speakers  had  done,  to  the  possibility  of  getting  out  expected 
claims  by  the  use  of  the  approximate  function  employed.  There 
would,  he  thought,  be  no  difficulty,  by  following  the  method 
Mr.  Lidstone  had  himself  indicated  in  the  case  of  endowment 
assurances,  with  necessary  modifications,  in  getting  out  the  expected 
claims,  with  due  regard  to  selection,  with  very  close  accuracy. 
Attention  had  been  also  called  to  the  fact,  which  indeed  lay  on  the 
surface,  that  if  a  smaller  ratio  than  c  had  been  adopted,  such  a  ratio, 
for  example,  as  was  indicated  in  paragraph  7  of  the  paper,  or  one 
derived  in  the  interesting  way  referred  to  by  Mr.  Bacon  and 
Mr.  Phelps,  the  results  would  have  been  substantially  closer.  That 
was  patent  to  his  mind,  but  he  had  been  much  impressed  by  the  fact 
that,  when  Mr.  Lidstone  investigated  his  apj^roximate  method  of 
valuation  of  endow'ment  assurances,  he  had  the  same  indications 
before  him  that  a  lower  value  than  c  would  have  given  a  more 
accurate  result,  but  nevertheless  (and  rightly  as  he  thought)  he 
adopted  c  as  the  ratio  that  could  most  conveniently  be  employed 
in  practice.  In  that,  Mr.  Lidstone  was  supported  by  the  high 
authority  of  Mr.  Gr.  F.  Hardy.  {See  J.I.  A.,  vol.  xxxiv., 
pp.  69,  70,  77,  78,  86.)  It  was  quite  evident  that  those  who 
emploj'ed  the  method  could  use  another  ratio  than  c,  but  from  the 
point  of  view  of  theory  it  was  convenient  to  adhere  to  that  well- 
known  value,  and  it  had  also  other  practical  advantages.  Mr. 
Lidstone  made  the  interesting  suggestion  that  by  putting  the  value 
of  the  corrective  function  ^[^.-i  at  the  point  of  selection,  on  the  cards, 
instead  of  the  value  of  c^,  a  very  accurate  result  would  be  attained, 
and,  he  might  add,  with  the  addition  of  some  little  convenience,  in 
respect  of  the  fact  that  the  number  of  figures  entered  on  the  card 
would  be  ver}'  much  less  than  by  the  emploj'ment  of  (f.  The  value 
of  the  function  ^  for  duration  0,  as  given  in  his  Tables  I  and  II, 
varied  from  0  to  '60,  and  therefore  for  £100  assured  one  would  never 
have  a    larger   value,    within    practicable   limits,   than    £60.     That 
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suggestion  was  undoubtedlj  worth  following  up,  and  might  be  a 
better  practical  way  of  applying  the  method  than  that  indicated  in 
his  paper.  Mr.  Austin  had  suggested  that  there  was  some  error  in 
using  the  true  values  of  the  corrective  function  given  in  Tables  I  and 
II,  because  of  accidental  irregularities  in  the  tabular  values  of  that 
function.  He  would,  however,  point  out  that  the  function  ^  was 
based  on  a  mathematical  law,  and  therefore  it  was  to  all  intents  and 
purposes  a  graduated  function,  and  if  there  were  any  accidental 
irregularities  in  the  tabular  values,  they  arose,  as  pointed  out  in 
paragraph  6  of  his  paper,  mainly  from  the  fact  that  there  were  no 
means  readily  available  of  getting  out  the  correct  annuity -values, 
either  on  a  select  or  an  ultimate  basis,  even  to  three  places  of 
decimals,  and  that  the  fourth  and  fifth  places  could  not  be  relied  upon 
at  all.  If  those  functions  were  more  accuiatelv  taken  out  by- 
construction  of  more  extended  D  and  N  Tables,  it  would  be  found  that 
the  results  ran  practically  as  graduated  values,  as  indeed  thev  must  do, 
because  they  were  based  on  a  mathematical  law.  Mr.  Warner  had 
rightly  said  that  a  good  deal  in  his  paper,  and  perhaps  in  Mr.  Diver's 
paper  also,  was  due  to  Mr.  Lidstone  himself,  and  in  this  connection  he 
might  say  that  his  own  paper  would  never  have  been  written,  if  it 
had  not  been  for  the  interesting  and  valuable  contributions  of 
Mr.  Lidstone  on  the  approximate  method  of  getting  out  endowment 
assurance  reserves.  Mr.  Bacon  had  referred  to  the  impossibility  of 
getting  out  the  values  of  the  office  premiums  by  his  method.  He 
had  not  gone  into  that  point,  but  bethought  there  would  be  no  difficulty, 
having  ascertained  the  value  of  the  office  premiums  and  net  premiums 
on  an  ultimate  basis,  in  determining  from  the  value  of  the  net 
premiums  on  a  select  basis  the  proportionate  value  of  the  office 
premiums.  Mr.  Bacon  and  Mr.  Phelps  had  both  referred  to  the 
point,  which  was  fundamental  to  his  method,  of  the  employment  of 
the  net  premium  at  the  average  age,  and  the  fact  that  it  was  not 
necessary  to  schedule  the  net  premiums  from  the  valuation  class-books. 
When  he  at  first  employed  the  true  net  premiums,  he  found  a 
substantial  error,  and  the  method  was,  he  thought,  not  worth  following 
up  on  those  lines  ;  but  he  stumbled  as  it  were,  in  the  course  of  his  work 
on  the  fact  that  by  taking  the  net  premium  at  the  average  age  a  much 
closer  result  was  arrived  at.  That  arose  from  the  fact  that  the  average 
net  premium  multiplied  into  the  function  ^  gave  an  average  age  which 
did  not  substantially  differ  from  the  age  deduced  from  the  sums 
assured  weighted  with  c''.  He  should  like  to  add  that  the  mathematics 
in  his  appendix  did  not  conclusively  or  quite  satisfactorily  prove  the 
law  followed  by  the  corrective  function  ^.  He  believed  Mr.  Lidstone 
had  been  more  successful  in  that  respect,  and  had  succeeded  in  getting 
out,  by  Taylor's  theorem,  a  form  that  was  exceedingly  neat  and 
simple,  and  he  hoped  that  these  results  deduced  by  Mr.  Lidstone 
would  be  included  in  the  report  of  the  discussion  later  on. 

Me.  0.  F.  DIVER  did  not  propose  to  do  much  more  than  express 
his  deep  gratitude  for  the  kind  reception  given  to  his  paper.  He  had 
no  doubt  he  should  find  Mr.  Lidstone's  remarks  exceedingly  useful,  and 
he  was  much  obliged  to  him  for  pointing  out  what  was  certainly  a  fallacy 
in  the  paper,  where  he  had  used  the  word  "  weight  "  in  a  sense  in  which 
it  should  not  be  used.     He  had  no  great  acquaintance  with  modern 
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statistical  nietbods,  and  he  had  lioped  that  a  better  method  of 
obtaining  X^  and  Y;;  might  be  supplied  in  the  course  of  tlie  discussion. 
But  as  lie  gathered  that  the  method  was  not  considered  likely  to  be 
practically  useful,  that  was  not  now  a  matter  of  importance.  He 
should  have  been  glad  to  hear  whether  it  was  considered  that  the 
method  he  used  for  obtaining  X^  and  Yj  was  fallacious  in  itself,  apart 
from  the  theory  associated  with  it.  With  regard  to  the  use  of  the 
function  which  he  had  called  (f>i^.-;+i,  instead  of  (fi^j.-^,  he  had  considered 
the  point  whether  it  would  not  be  better  to  discard  4>{_x]+i  in  the  first 
method,  but  it  seemed  to  him  that  it  was  the  duration  of  one  year 
which  was  the  most  important.  In  the  example  he  had  taken,  and, 
he  should  think,  in  most  other  practical  examples,  in  duration  0  were 
included  only  the  entrants  for  about  the  last  six  months,  and  the  total 
sums  assured  in  duration  0  would  on  the  average  come  out  at  about 
half  those  for  succeeding  durations.  Therefore  he  thought  it  was 
better  to  retain  4'm+i  i^  ^^^  ^I'st  method. 

At  the  close  of  the  discussion,  Me.  C.  H.  L.  CATCHLOVE,of  the 
Australian  Mutual  Provident  Society  of  Sydney,  conveyed  to  the 
Institute,  on  behalf  of  the  profession  in  Australia,  an  expression  of 
deep  attachment  and  regard.  It  was  not,  he  said,  given  to  many 
Australian  actuaries  to  have  the  j^i'ivilege  of  per.sonalh'  attending 
these  meetings,  but  great  interest  was  taken  in  all  the  proceedings, 
and  the  various  publications  were  carefulh*  perused.  There  existed 
in  Australia  a  very  deeply-rooted  admiration  and  respect  for  the 
Institute,  and  for  all  matters  appertaining  to  it.  The  solid  basis  on 
which  it  rested,  the  high  public  spirit  and  lofty  purpose  of  its  members, 
were  readily  recognized,  as  well  as  the  abilit}'  and  the  devotion 
manifested  by  those  who  contributed  to  its  proceedings.  It  was 
regarded,  indeed,  as  a  high  honour  to  be  connected  with  the  Institute, 
audits  degrees  were  highly  esteemed.  He  belonged  at  present  to  the 
class  that  was  sometimes  referred  to  as  the  "  unfortunate  students  ", 
and  would  take  the  opportunity  of  reminding  the  Institute  of  the 
difficulties  under  which  they  laboured  in  the  Colonies.  He  had 
crossed  the  seas  to  make  himself  proficient  in  his  profession,  and  was 
hoping  to  carry  back  considerable  knowledge.  He  wanted  to 
bear  testimony  to  the  kindly  welcome  he  had  received  from  the 
members  of  the  Institute,  and  he  recognized  that  it  was 
largely  due  not  to  himself  but  to  the  Colonies,  and  he  felt  sure 
the  profession  in  the  Colonies  would  be  duly  appreciative.  A  great 
deal  was  heard  in  these  days  about  drawing  the  Colonies  in  closer 
relation  to  the  Motherland.  The  attitude  of  the  Australian  actuary 
towards  the  Institute  was  one  of  deep  attachment  and  lo3'alty,  and  he 
sincerely  trusted  it  would  so  continue.  He  therefore  asked  the 
President  to  accept  his  expression  of  deep  regard  and  goodwill. 

On  the  motion  of  Mr.  R.  P.  Haedt,  seconded  by  Mr.  King  and 
supported  by  the  Peesident,  it  was  unanimousl}'  resolved  that 
Mr.  Catchlove's  remarks  should  be  recorded  on  the  minutes. 

The  PKESIDENT  said  the  members  of  the  Institute  had  felt 
assured  for  a  long  time  past  of  the  loyalty  of  the  members  in 
Au.stralia,  and  of  the  interest  taken  by  them  in  the  proceedings  at 
Staple  Inn  Hall.  He  hoped  Mr.  Catchlove  would  convey  to  his 
colleagues  in  Australia  the  most  fraternal  greetings  of  the  members. 
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Report  of  the  Departmental  Committee  on  Bond  Investment 
Companies. 

[The  following  is  the  full  text  of  the  Report  (Ccl.  2769)  of  the 
Departmental  Committee  appointed  by  the  Board  of  Trade 
to  enquire  and  report  as  to  the  operations  of  Bond 
Investment  Companies  (see  J.I.  A.,  xxxix,  336).  The 
marginal  references  are  to  the  Appendices  to  the  Report^ 
published  as  a  separate  Blue-book  (Cd.  2770)  and  including 
the  full  minutes  of  evidence,  with  exhibits  and  Tables. — • 
Ed.  J.I.A.^ 

To  the  Most  Hon.  the  Maequess  of  Salisburt,  C.B., 
President  o£  the  Board  of  Trade. 

My  Lord, 

1.  This  Committee  was  appointed  on  May  31st,  1905, 
"  to  enquire  as  to  the  oj^eration  of  Companies  (not  being 
"  Life  Assurance  Companies)  which  collect  periodical 
"  payments  from  the  industrial  classes  in  return  for 
"  benefits  promised  in  the  future,  and  whether  it  is 
"  desirable  that  there  should  be  any  restrictions  imposed 
"  on  such  Companies  or  any  Government  supervision  of 
"  their  transactions,  and  to  report  to  the  Board  of  Trade." 

2.  The  Committee  has  sat  eighteen  days,  and 
examined  eighteen  witnesses.  They  have  also  had  before 
them  the  Memoranda  and  Articles,  Prospectuses,  and 
other  papers  relating  to  a  considerable  number  of 
Companies  of  the  class  under  consideration. 

3.  The  Companies,  to  which  this  enquiry  has  been 
directed,  maj'  be  described  as  Companies  which  issue 
bonds  or  certificates  to  members  of  the  public,  by  which 
the  Company,  in  return  for  fixed  monthly  subscriptions 
payable  over  a  fixed  period  of  years,  contracts  to  pay  the 
subsci'iber  a  lump  sum  at  the  end  of  the  period,  and  to 
give  him  certain  incidental  advantages,  including  in  many 
cases  the  right  to  an  Advance  on  certain  conditions. 

4.  Companies  of  this  character  appear  to  have 
existed  for  some  time  past  in  England,  oue  of  those 
brought  to  our  notice  having  been  formed  in  the  year 
1884,  but  during  the  last  few  years  there  has  been  a 
large  increase  in  their  number.  The  earlier  Companies 
for  the  most  part  appear  to  have  made  a  practice  of 
issuing  bonds  or  certificates  payable  by  monthly  instal- 
ments over  a  long  period  of  years    (usually   30  years). 

The  oldest  of  these  Companies,  and  certain  others  also,  q.  2411. 
put  forward  as  a  prominent  feature  of  their  business  the 
advancing  to  bondholders  of  moneys  at  interest  for  the 
purpose  of  house  purchase,  the  moneys  being  advanced 
on  the  security  of  the  house  purchased,  with  the  partly- 
paid  bond  or  certificate  as  collateral  security.  The  house 
purchase  element  is  usually  absent  from  the  more  modern 
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type  of  Bond  Investment  Compan}',  wliich  may  be  said  to 
date  from  the  year  1S9S  or  1809,  and  which  for  the  most 
part  issues  bonds  or  certificates  payable  at  the  end  of 
10  or  12  years. 

5.  The  more  modern  type  of  Bond  Investment 
Company  referred  to  in  the  preceding  paragraph  appears 
to  be  an  importation  from  the  United  States,  wliere,  we 
are  told,  large  numbers  have  been  formed  during  the  past 
20  years.  They  appear  to  have  been  the  subject  of 
legislation  in  the  States  of  Missouri,  Tennessee  and 
Texas  in  1897,  in  the  State  of  Ohio  in  1900,  and  in  the 
Commonwealth  of  Massachusetts  in  1904-,  and  copies  of 
Appendix  II.     the  Acts  referred  to  will  be  found  in  an  Appendix  to  this 

Report. 
Q.  857, 1070,  6.  There   is   evidence   to   show   that   subscribers    to 

1803'  Ills  Bond  Investment  Companies  in  the  United  Kingdom  are 
2118,2209,  drawn  not  only  from  the  working  or  industrial  classes, 
28*72.  '      '       but  from  the  lower  middle  and  the  professional  classes. 

7.  We  have  endeavoured  to  hear  evidence  from  all 
persons  concerned  in  the  direction  or  management  of 
Bond  Investment  and  House  Purchase  Companies  who 
were  willing  to  give  us  their  assistance.  Mr.  W.  W.  Rae, 
one  of  the  managing  directors  of  the  State  Banking 
Corporation,  Limited  (registered  in  Gruernsey),  and 
Mr.  J.  H.  Kilby,  a  director  of  the  same  company,  after 
expressing  a  desire  to  give  evidence,  ultimately  declined 
unless  they  were  paid  remuneration  for  so  doing  in 
addition  to  their  travelling  and  out-of-pocket  expenses. 
This,  under  the  standing  regulations  of  the  Treasury,  we 
were  unable  to  give  them,  and  there  seemed  to  us  to  be 
no    ground     for    making    a    special   application    to    the 

Q.  31 J,  348.  Treasury  in  this  respect.  In  like  manner,  Mr.  JefFery 
Power,  who  was  the  promoter  and  at  one  time  the 
managing  director  of  one  Bond  Investment  Company, 
and  was  until  recently  the  managing  director  of  another 
such  Company,  expressed  his  desire  to  be  heard,  and  an 
appointment  was  given  to  him  for  this  purpose.  On  the 
day  appointed  he  telegraphed  from  an  address  in  Loudon 
requesting  that  the  appointment  might  be  postponed  to 
the  following  day.  This  was  done,  and  the  Committee 
sat  specially  for  the  purpose  of  hearing  him,  but  he  did 
not  appear  and  has  failed  to  communicate  any  further 
with  the  Committee. 

Two  Main  Classes  of  Bond  Intestment  Companies. 

8.  These  Companies  naturally  divide  themselves  into 
two  main  classes,  viz. : 

{A)  Companies  (hereinafter  called  Companies 
of  Class  A)  which  in  return  for  the  monthly  sub- 
scriptions contract  to  pay  the  subscriber  at  the  end 
of  the  period  a  lump  sum  equivalent  to  the  amount 
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of  the  subscriptions  together  with  compound  interest 
at  a  low  rate,  varvingr  from  Ir  per  cent,  to  2.V  per  Q- ^wi. 
cent.,  together  with,  in  some  eases,  bonuses  periodically  q.'  2714-2720! 
allotted  out  of  the  annual  profits  of  the  Company  as 
ascertained  by  an  actuarial  valuation. 

(-B)  Companies  (hereinafter  called  Companies 
of  Class  £)  which,  in  return  for  the  monthly  sub- 
scriptions, contract  to  pay  the  subscriber  a  lump 
sum,  which  is  in  excess,  and  sometimes  considerably 
in  excess,  of  the  amount  of  the  subscriptions  together 
with  compound  interest  calculated  at  3,  or  even  at 
■i  or  5  per  cent. 


Teems  xso  Coxditioks  of  Bokds. 

9.  The  terms  and  conditions  on  which  the  bonds  are 
issued  may  be  classified  as  follows  : 

(o)  Lapse.     If  the   monthly  subscriptions  are 

not    paid    within    a    period    varying    in    ditferent 

Companies  from  24:  to  60  days  after  the  due  date, 

the  Company  has  the  right  to  declare  the  bond  to  be 

lapsed  or  forfeited,  in  which  case  all  the  subscriptions 

previously  paid  are  forfeited  to  the  Company.     Most  G33-637"V78- 

Companies,  however,  reserve  to  themselves  the  power  laf  1^2192-^^^ 

to   re-instate   the    bond    within    a    further    period  2201, 2530- 

(varying  in  diiferent  companies  from  3  months  to  a  '^^' 

year)  on  payment  of  the  instalments  due  and  a  fine,  notice  before 

The  bondholders  have,  as  a   rule,  no  legal  right  to  {prfe'ture, 

'  '  °         p''    ,     .      bection  3  of 

receive    any   notice   as    to    the    payment   or    their  theCoUecting 


Q.  572-57S, 


cap.  2<5. 


instalments   or   the  re-iastatement  of   their   bonds.  indiL"^t°* 
But  it  appears  that,  as   a  matter  of  grace,  many  of  Assurance 
the  Companies  give  such  notices  to  their  bondholders  Act^^s^TaS 
and  give  them  an  opportunity  of  having  their  bonds  ^nd  ^."^ict., 
re-instated,  after  the  expiration  of  the  period  during 
which  the  bondholder  has  a  legal  right  to  keep  the 
bond  alive. 

(5)  Surrenders  and  Surrender-Values.  Until 
the  bond  has  been  maintained  for  a  period  of  from 
3  to  5  years  no  return  at  all  is  made  to  the 
subscriber  who  desires  to  discontinue  his  subscriptions. 
After  the  expiration  of  that  period  the  bond  acquires 
with  most  Companies  a  surrender- value ;  and  if  the 
bondholder  in  such  a  case  desires  to  discontinue  his 
subscriptions,  he  will  receive  from  the  Company 
an  immediate  cash  payment  equal  to  the  surrender- 
value.  The  amount  of  such  surrender-value  is  a 
percentage  of  the  subscriptions  actually  paid  without 
interest ;  in  the  earlier  years  of  the  bond  it  is  20  or 
30  per  cent,  of  the  subscriptions  paid,  but  in  some 
cases  it  increases  in  the  later  years. 
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The  effect  of  such  surrender  is  that  the  Company 
gains,  and  the  subscriber  loses,  a  sum  equal  to 
the  difference  between  the  total  amount  of  sub- 
scriptions actually  paid  with  compound  interest  and 
the  amount  of  the  surrender-value. 

(c)  Death  of  Bondholder.  It  is  usual  on  the 
death  of  a  bondholder  to  permit  his  legal  personal 
representative,  at  his  option,  either  to  step  into  the 
shoes  of  the  deceased  bondholder  and  to  complete 
the  bond,  or  to  receive  the  amount  of  the  sub- 
scriptions then  actually  paid,  but  without  interest. 

(f/)  Transfer.  It  is  usual  to  allow  the  bond- 
holder, at  any  rate  after  the  bond  has  been  in  force 
for  some  time,  to  transfer  his  bond  on  payment  of  a 
small  fee  to  the  Company. 

(e)  Advances.  Some  of  the  Companies  into 
which  we  have  inquired  give  their  bondholders  a 
right,  after  the  bond  has  been  maintained  for  a 
certain  minimum  number  of  years  (usually  five 
years  but  in  some  cases  less)  to  obtain  from  the 
Company,  if  the  funds  of  the  Company  admit,  and 
the  security  is  approved,  an  Advance  carrying 
interest  at  5  per  cent,  per  annum  equal  to  the 
amount  of  the  bond,  secured  on  house  or  shop 
property  and  in  some  cases  collaterally  secured  on 
the  bond  itself.  In  the  case  of  the  two  oldest 
Companies  which  offer  these  Advances,  the  evidence 
shows  that  only  one-fifth,  or  less  than  one-fifth,  of 
the  bondholders  avail  themselves  of  this  offer. 

Most  of  the  other  Companies  offer  to  make  the 
bondholders,  whose  bonds  have  been  maintained  for 
a  certain  minimum  number  of  years  (usually  three 
years,  but  in  some  cases  less)  an  Advance,  provided 
the  funds  of  the  Company  admit.  The  Advance  so 
made  has  nothing  to  do  with  house  or  shop  purchase, 
and  is  not  secured  on  any  house  or  shop  pi-operty. 
The  amount  of  this  Advance  varies  according  to 
the  number  of  years  for  which  the  bond  has  been 
maintained,  but  it  does  not  in  any  case  exceed  the 
surrender-value  of  the  bond.  The  result  of  this 
transaction  is  that,  if  the  bondholder  should  sub- 
sequently discontinue  his  subscriptions,  the  amount 
of  the  Advance  is  set  off  against  the  surrender- value 
of  the  bond,  and  the  transaction  is  closed. 

{f)  Redemption.  In  most  of  the  modern 
Companies,  a  system  exists,  by  virtue  of  which  the 
holders  of  certain  bonds,  which  are  from  time  to 
time  selected  by  a  method  which  will  be  more  fuUy 
described  below,  receive  payment  in  cash  of  the 
whole  or  a  part  of  their  bonds  before  the  period  of 
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maturity  of  the  bonds  arrives.  If  the  whole  of  the 
bond  is  thus  paid  off,  there  is  obviously  no  reason 
for  the  bondholder  to  continue  his  subscriptions  and 
he  thus  receives  under  the  name  of  "  Eedemption  "  a 
jjayment  far  in  excess  of  the  amount  which  his 
subscriptions  have  earned.  If  only  a  portion  of  the 
bond  is  paid  off,  it  is  optional  to  him  to  continue  his 
subscriptions  or  not.  If  he  does  continue  them  he 
will  receive  at  the  end  of  the  period  the  amount  of 
the  bond  less  the  amount  already  received  under  the 
name  of  "  Redemption." 

(g)  Advance  toithout  Interest.     In  the  case  of  Provident 
one   Company  of  which  we  have  had  evidence,  the  Loudon, 
holders  of  certain  bonds  which  are  from  time  to  time  ^-  ^^^°'  *''^' 
selected   by   ballot,   receive    an    "  Advance    without 
interest  "  ;    in  other  words,  a  loan  without  interest 
for  the   remainder  of  the  period  during  which  the 
bond  is  current.     These  operations  deserve  separate 
and  careful   consideration,  and  are   dealt  with  in  a 
subsequent  part  of  this  Report. 

Scope  op  the  Enquiey. 

10.  We  conceive  it  to  be  no  part  of  our  duty  to 
enquire  whether  contracts  of  the  kind  we  have  described 
are  in  themselves  advantageous  or  not.  That  is  a  matter 
for  the  intending  subscriber  to  decide. 

It  is,  however,  obvious  that  in  contracts  of  this 
character  each  of  the  parties  to  the  contract,  the  Company 
and  the  bondholder,  is  in  a  position  of  a  somewhat 
exceptional  character.  As  regards  the  Company,  it  incurs, 
by  the  nature  of  the  contract,  heavy  obligations,  which 
do  not  come  up  for  fulfilment  till  the  end  of  ten,  twenty, 
or  thirty  years,  according  to  the  duration  of  the  bond.  As 
regards  the  bondholder,  he  is  not,  ([ua  bondholder,  a 
shareholder,  and  he  is  not,  pending  the  maturity  of  the 
bond,  a  creditor  of  the  Company,  and  has  none  of  the 
usual  rights  of  a  shareholder  or  creditor.  At  the  same 
time,  he  is  by  virtue  of  his  position  deeply  concerned  in 
the  good  management  and  financial  soundness  of  the 
Company,  and  may  fairly  claim  to  be  entitled  to 
receive  full  information  as  to  the  Company's  affairs. 

11.  Having  regard  to  these  considerations,  we  propose 
to  direct  our  enquiry  to  the  five  following  points,  viz.  : 

.  (1)  The  provision  made  for  paying  the  expenses 
of  management. 

(2)  The  provision  made  for  meeting  the 
obligations  of  the  Companies  to  their  bondholders. 

(3)  The  accounts  kept  by  the  Companies  and 
their  procedure  for  ascertaining  their  financial 
position  and  informing  their  bondholders  of  the 
result. 
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(4)  The  system  of  " Redemption  "  or  "Advances 
without  Interest." 

(5)  General    considerations    as    to    the    legal 
position  of  the  bondholders. 
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TUE    PliOVISIO'    MADE    FOE    PaYIKG    TUE   ExPEXSES    OF 

Maxagemext. 

12.  It  is  obvious  that,  before  the  funds  of  the 
Company  can  be  made  available  for  paying  the  bondholders, 
provision  must  be  made  for  paying  "Expenses  of  Manage- 
ment," under  which  term  we  include  payments  to  agents 
and  persons  introducing  business,  payments  to  directors 
and  servants  of  the  Company,  and,  generally  speaking, 
working  expenses. 

13  Omitting  the  receipts  from  fines  and  transfer 
fees  (whicb  are  relatively  small  and  may  be  practically 
neglected)  the  main  sources  en  whicb  the  Companies 
must  rely  for  funds  to  meet  the  expenses  of  management 
and  to  pay  off  the  bonds  are  as  follows  : 

(a)  The  monthly  or  other  subscriptions  paid  by 
the  bondholders  whose  bonds  are  kept  up. 

(5)  The  interest  earned  by  the  Company  on  the 
investments  of  these  subscriptions. 

(c)  Capital  paid  up  and  uncalled  (if  any). 

(d)  The  gains  arising  from  lapses  and  surrenders 
of  bonds.  In  the  case  of  lapses  the  Company  is 
relieved  from  all  liability  on  the  lapsed  bonds  and 
gains  the  benefit  of  the  whole  of  the  subscriptions 
paid  on  these  bonds.  In  the  case  of  surrenders,  the 
Company  is  relieved  from  all  liability  on  the 
surrendered  bonds,  and  gains  the  benefit  of  a 
percentage  (usually  a  large  one)  of  the  amount  ot 
the  subscriptions  paid  on  such  bonds,  together  witli 
any  interest  that  has  been  earned. 

1-4.  In  all  the  Companies  which  we  have  examined, 
the  expenses  of  management  are  large,  especially  in  the 
first  few  years  of  a  Company's  existence,  when  the  cost 
of  procuring  new  business,  and  finding  and  extending  a 
connection  is  necessarily  heavy.  In  the  case  of  one 
Company,  the  expenses  of  management  for  the  first  five 
years  were  (in  round  figures)  respectively  94,  41,  42,  31 
and  27  per-ceut  of  the  total  amount  of  the  subscriptions 
received  from  bondholders.  In  the  case  of  another 
Company,  the  expenses  of  management  for  the  first  three 
years  were  respectively  67,  72  and  48  per-cent  of  the 
total  amount  of  the  subscriptions.  In  the  case  of  a  third 
Compau}-  the  amounts  estimated  as  suflicient  to  meet  the 
expenses  of  management  in  each  year  were  the  first 
twelve  months'  subscriptions  paid  on  the  bonds  issued  in 
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that  year,  together  with  20  per-cent  of  the  subscriptions 
on  the  bonds  previously  issued  ;  but  it  turned  out  that  in 
each  of  the  first  five  years  of  that  Company's  existence 
these  estimates  were  largely  exceeded  ;  and  it  was  only  iu 
the  sixth  year  of  the  Company's  existence  that  the 
amount  of  the  subscriptions  mentioned  above  commenced 
to  be  in  excess  of  the  amount  actually  expended  on 
management. 

15.  In  the  older  Companies,  there  is  no  special 
allocation  of  funds  to  meet  the  expenses  of  management. 
In  most  of  the  modern  Companies,  the  entrance  fee  of  5^. 
and  the  first  three  monthly  subscriptions  of  5s.  each,  and 
20  per  cent,  of  the  subsequent  monthly  subscriptions,  are 
allocated  to  meet  these  expenses.  We  are  satisfied  on 
the  evidence  before  us  that,  at  any  rate  in  the  first  few 
years  of  a  Company's  existence,  the  expenses  of  manage- 
ment will  largely  exceed  any  sum  which  can  be  safely 
allocated  out  of  subscriptions,  and  that  it  would  not  be 
safe  to  rely  only  on  lapses  and  surrenders  to  make  up  the 
deficiency.  It  would  therefore  be  necessary,  in  order  to 
meet  these  expenses,  to  draw  on  the  paid-up  capital  of 
the  Company.  In  most  of  the  modern  Companies,  which 
we  have  considered,  the  paid-up  capital  has  been  small, 
and  in  some  cases  it  was  all  exhausted,  and  more  than 
exhausted,  in  payment  of  management  expenses  during 
the  first  few  years  of  the  Company's  existence. 

IG.  One  of  the  witnesses  called  before  us,  Mr.  Harmood 
Banner,  M.P.,  who  not  only  is  an  ex- President  of  the 
Institute  of  Chartered  Accountants,  but  who  also  acted 
for  a  time  as  auditor  of  one  of  the  Companies  under  q.  3062. 
consideration,  gave  it  as  his  oj^inion,  that  in  all  these 
Companies  there  ought  to  be  ample  capital  subscribed 
to  meet  any  possible  deficiency  in  management  expenses. 
We  agree  in  principle,  and  we  think  that,  in  order  to 
secure  the  existence  of  a  fund  to  meet  these  early  Recommenda- 
expenses,  and  to  prevent  the  formation  of  unsubstantial 
Companies,  every  Company  of  this  class  should,  in  future, 
before  commencing  business,  be  compelled  to  deposit  a 
substantial  sum  in  Court,  which  should  nnt  be  paid  out 
until  a  fund  is  set  apart  and  secured  for  bondholders 
amounting  to  (say)  double  the  sum  originally  deposited. 
A  provision  of  this  sort  was  made  in  the  case  of  Life 
Assurance  Companies  by  the  Act  of  1870,  and  it  is 
worthy  of  note  that  in  the  debate  in  the  House  of 
Commons  in  Committee  of  that  Bill,  it  was  expressly 
stated  that  the  object  of  the  deposit  was  to  prevent  the 
formation  of  bubble  companies.  (See  Hansard,  3rd  series, 
vol.  202,  p.  1171.) 

The  Provision  made  foe  Meetixg  the  Obligations 
OF  THE  Companies  to  their  Bondholders. 
17.  In  considering  whether  the  funds  of  the  Company, 
after  payment  of  the  expenses  of  management,  will  be 
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sufficient  to  pa}'  off  the  bondholders,  it  is  necessary  to 
consider  separately  the  case  of  the  Companies  of  Class  A 
and  Class  B,  referred  to  in  paragraph  8  of  this  Report. 

Companies  of  Class  A. 

18.  In  the  case  of  the  two  oldest  Companies  of 
Class  A  an  actuarial  valuation  of  the  liability  of  the 
Company  to  its  bondholders  is  made  annually,  and  care 
is  taken  to  keep  funds  at  least  equal  to  the  amount  of 
such  liability  invested  in  the  names  of  trustees  read}'  to 
meet  such  liability.  We  consider  that  this  is  a  sound 
system.  We  have  not  had  any  evidence  given  before  us 
as  to  other  Companies  of  this  class,  but  we  think  that  in 
all  such  Companies  a  similar  system  should  be  adopted. 

Companies  of  Class  B. 

19.  As  regards  Companies  of  Class  B,  different 
considerations  arise.  In  these  Companies  the  most  usual 
form  of  bond  is  one  by  which,  in  consideration  of  an 
entrance  fee  of  os.  and  120,  144,  147,  or  150  monthly 
subscriptions  of  5s.  each,  as  the  case  may  be,  the  Company 
at  the  end  of  the  period  contracts  to  pay  the  bondholder 
£50.  The  entrance  fee  and  subscriptions  are  dealt  with 
as  follows : — 

The  entrance  fee  and  the  first  three  subscriptions 

and  20  per-cent  of  the  remaining  subscriptions  are 
placed  to  a  fund  for  expenses  of  management. 

40  per-cent  of  the  subscriptions  (after  the  first 
three)  are  placed  to  a  Reserve  Fund,  and  40  per- 
cent are  placed  to  a  Redemption  Fund, 

This  system  of  book-keeping,  however  plausible  and 
well  intentioned,  cannot  in  itself  ensure,  or  be  relied  on 
for  solvency. 

20.  A  simple  actuarial  calculation  make.s  it  clear  that, 
in  the  case  of  Companies  which  promise  £50  in  return 
for  120,  144,  147,  or  even  150,  monthly  subscriptions  of 
5*.  each,  SO  per-cent  of  the  subscriptions  after  the  first 
three,  together  with  compound  interest  at  3,  4,  or  even 
5  per-cent,  is  insufficient  to  provide  for  payment  of  the 
bonds.  The  Tables  furnished  by  Mr.  Leveaux,  of  the 
Actuarial  Department  of  the  Friendly  Societies'  Central 
Office,  which  appear  in  the  evidence,  establish  this.  The 
basis  on  which  these  Tables  are  founded  is  as  follows : 

21.  Mr.   Leveaux   takes   the   amount  of  the  annual 

contribution  of  the  subscriber  at  £3,  and  deducts  20  per- 
cent, which  is  allocated  to  expenses  of  management. 
This  leaves  £2.  8s.,  payable  in  monthly  instalments. 
Assuming  (in  favour  of  the  Company)  that  £2.  Ss.  is 
payable  in  the  first  year  as  well  as  in  subsequent  years, 
and  that   this   £2.    Ss.    is   payable   in   one  sum  at  the 
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lieginning  of  each  year  instead  of  by  monthly  instalmeuts 
throughout  the  year,  tlie  calculations  work  out  as 
follows  : 

(1)  Ten-year  Bonds.  The  amount  of  an  amiual 
payment  of  £2.  8s.,  payable  for  lU  years,  with 
compound  interest  at  3  per-cent,  is  £2S.  8s.  The 
amount  payable  on  the  bond  at  maturity  is  £50. 
There  is,  therefore,  in  this  case,  a  deficiency  of 
£21.  12s. 

If  interest  be  allowed  at  4  per-cent,  the  amount 
of  the  annual  payments,  with  compound  interest,  is 
£30.  Is.  5</.,  leaving  a  deficiency  of  £19.  18s.  Id. 

If  interest  be  allowed  at  5  per  cent,  the  deficiency 
is  £18.  Is.  7d. 

(2)  Twelve-year  Bonds.  Making  the  calcula- 
tions in  the  same  way,  the  deficiency  is  £14.  16s.  Qd., 
allowing  interest  at  3  per-cent,  £12.  Qs.  lid. 
allowing  interest  at  4  per-cent,  and  £9.  lis.  Id. 
allowing  interest  at  5  per-cent. 

(3)  Tioelve-and- a-lialf-year  Bonds.  The 
deficiency  is  £13.  Is.  Id.,  allowing  interest  at  3  per- 
cent, £10.  16s.  Id.  allowing  interest  at  4  per-cent, 
and  £7.  4s.  Id.  allowing  interest  at  5  per-cent. 

(4)  Fourteen-year  Bonds.  The  deficiency  is 
£7.  12s.  8t?.,  allowing  interest  at  3  per-cent, 
£4.  2s.  Qd.  allowing  interest  at  4  per-cent.,  and 
Is.  2d.  allowing  interest  at  5  per-cent. 

22.  Having  regard  to  these  figures,  and  to  the 
difficulty  of  earning  interest  wdth  safety  at  5  or  even 
4  per-cent  per  annimi,  it  is  manifest  that,  in  order  to 
make  up  the  deficiency  and  to  provide  for  payment  of  the 
bonds  in  full,  these  Companies  must  rely  on  some  soui'ce 
or  sources  of  income  other  than  the  subscriptions  and  the 
interest  earned  on  them.  The  only  available  sources  are 
imcalled  capital,  if  anv,  and  lapses  and  surrenders  {see 
par.  13). 

23.  lu  the  case  of  one  Company  which  came  under 
our  notice,   provision   is   made   for   making    good    this 
deficiency  by  means   of  uncalled  capital.     The   practice  q.  1935-1944. 
in  this  Company  is  not  to  issue  more  bonds  than  can  be 

paid  in  full  b}^  means  of  the  subscriptions  on  the  issued 
bonds  with  the  interest  thereon,  and  the  uncalled  capital. 
It  works  out  thus.  The  £50  bond  issued  by  this 
Company  is  j^^'^ctically  a  twelve-year  bond.  The 
subscriptions,  with  compound  interest  at  4  per-cent, 
amount  to  £37.  13s.  1^/.,  leaving  a  deficiency  of 
£12.  6s.  lid.  The  practice  is  to  issue  two  £10  shares, 
with  £1  called  for  each  bond  subscribed,  so  that  there  is 
for  each  bond  subscribed  £18  uncalled  capital,  which  is 
more  than  enough  to  meet  the  deficiency  above  mentioned. 
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We  consider  that  this  system,  provided  tlie  shares   are 
held  by  solvent  persons,  is  a  proper  and  sound  one. 

24.  In  all  the  other  Companies  ot"  this  class  which  we 
examined,  there  was  no  uncalled  capital,  at  any  rate  ol"  any 
substantial  amount.  These  Companies  must  therefore 
for  solvency  rely  to  a  material  extent  on  lapses  and 
surrenders,  and  the  evidence  shows  beyond  doubt  that 
this  is  so. 

25.  A  curious  suggestion  was  made  to  us  by  more 
than  one  witness  to  the  effect  that  the  funds  necessary  to 
meet  the  admitted  deficiency  on  any  one  bond  or  series 
of  bonds  would  be  supplied  l)y  the  subscriptions  paid  in 
respect  of  subsequent  bonds  ;  or,  in  other  words,  that 
increase  of  business  in  itself  supplied  the  means  of  making 
good  deficiencies  which  could  not  otherwise  be  made  good. 
Tliis  was  elaborated  in  considerable  detail  by  one  witness. 
A  fallacy,  of  course,  lies  in  the  assumption  that  the 
business  will  go  on  indefinitely,  and  will  go  on  continually 
increasing.  It  is  evident,  too,  that  if  one  contract 
involves  a  loss  of  £20,  a  thousand  similar  contracts 
involve  a  loss  of  £20,000,  and  that  increase  of  business 
of  this  character  merely  means  the  increase  of  liabilities 
which  the  Company  is  unable  to  meet,  and  that  the  final 
collapse  will  be  all  the  greater  for  being  postponed. 

26.  Having  arrived  at  the  conclusion  that  Companies 
of  Class  B  must,  and  do,  to  a  greater  or  less  extent, 
according  to  the  shorter  or  longer  duration  of  their  bonds, 
rely  ibr  solvenc3'  on  lapses  and  surrenders,  it  becomes 
material  to  consider  how  far  this  is  a  sound  or  desirable 
basis  of  finance. 


See  Statements 
of  Mr.  Bewley, 
Mr.  Purtell, 
Jlr.  Hayiies, 
Mr.  Benhaiii, 
and  Q.  2001, 
2190,  2600, 
2S52-2S5S, 
3396-3300. 


Q.  2586-2587. 


Lapses  and  Suerendebs. 

27.  We  have  had  a  considerable  amount  of  evidence 
as  to  the  proportion  of  lapses  which  takes  place  in  the 
earlier  j'ears  of  the  currency  of  a  bond.  The  result  of 
such  evidence  is  as  follows  : — 

The  proportion  of  lapses  of  bonds  during  the  first  year 
of  their  currency-  varies  from  about  12  per-cent  to  54  per- 
cent, of  the  total  number  of  bonds  issued  in  that  year. 
The  proportion  of  lapses  during  the  second  year  varies 
from  about  9  per-cent  to  25  per-cent  of  the  total  number 
of  bonds  in  existence  at  the  beginning  of  tlie  second  year. 
During  the  third  and  subsequent  years  the  proportion 
tends  to  diminish  considerably.  One  reason  for  this 
diminution  is  that  the  bond  has  by  that  time  acquired  a 
value  which  the  holder  is  unwilling  to  forfeit ;  but 
another  and  more  important  reason  is  that  after  a  bond 
has  acquired  a  surrender  value  (which  it  does  usually  at 
the  end  of  thi'ee  years  or  thereabouts)  surrenders  take 
the  place  of  lapses.  The  jn'oportion  of  surrenders  is 
difficult  to  ascertain,  but  possibly  is  not  very  large. 
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28.  In  our  judgment,  and  as  the  result  of  the  ^gg™''^]^: 
evidence,  the  number  of  lapses  and  surrenders  which  will  234.3,'  3147- 
occur  is  necessarily  an  uncertain  and  fluctuating  quantity.  ^^^^' 

It  will  vary  with  the  character  of  the  subscribers,  the  ' ' 

locality,  the  nature  of  the  Company,  and,  in  the  case  of 
lapses,  with  the  efforts  which  the  Company  may  make  to 
prevent  or  to  condone  lapses. 

29.  An  interesting  calculation  was  submitted  to   us  Mr.  Finney's 
by  Mr.  Finney,  Chartered  Accountant,  of  Liverpool,  for  f30it'^°<'^s%., 
the  purpose  of  showing  the  lowest  number  of  lapses  and  and  papers 
surrenders  which  would   suffice   to  make  it  safe  to  issue 

bonds  for  £50  in  return  for  monthly  subscriptions  of  5^. 
continued  for  10  years  and  12  years  respectively.  In 
view,  however,  of  the  uncertainty  as  to  the  number  of 
lapses  and  surrenders  which  will  actually  occur,  such 
calculations  do  not  appear  to  us  of  much  practical  utility. 
The  general  conclusions  to  which  we  have  arrived  are  as 
follows  : — 

30.  Any  system   under  which,  as  is  admitted  by  the  General 
Companies  concerned,  a  fraction  only  of  the  subscribers  ^  lapses  ancf^ 
can  hope  to  obtain  payment  in  full  at  maturity,  and  that  surrenders, 
only  through  the  remainder  allowing  their  contracts  to 

lapse,  and  thereby  suffering  loss,  must  of  necessity  be  a 
precarious  and  speculative  system  of  finance,  ill  adapted 
to  further  the  cause  of  true  thrift — the  advantages  of 
w'hich,  nevertheless,  are  largely  advertised  in  the  literature 
of  most  of  the  Companies  referred  to. 

31.  It  is  also  possible,  that  as  time  goes  on,  and  the 
nature  of  the  business  is  better  understood  by  the  public, 
the  persons  subscribing  for  bonds  may  tend  to  belong  to 
a  different  class,  exhibiting  a  much  lower  rate  of  lapse  ; 
and  in  that  case  the  basis  of  the  transaction  would  be 
seriously  affected. 

32.  In  our  opinion,  lapses  and  surrenders  should  not  Q.  1070,  2346- 
be   relied   upon   as   an   element   of,  or  as  necessary  to,  '^^*^^'  ^^^^' 
solvency,   nor  should   profit    therefi'om    be  in    any    case 
depended   on,    or   treated   in   advance  as  realized  profit. 

Such  profit  should  be  dealt  with  only  after  beiug  actually 
realized  ;  that  is  to  say,  the  sum  to  be  regarded  as  profit 
should  be  such  sum  as  may  remain  over  after  setting 
aside  a  proper  reserve  for  all  liabilities,  estimated  on  a 
sound  actuarial  basis. 

The  Accounts  kept  by  the  Compa:n^ies,  axd  theik 
Peoceduee  foe  Asceetaining  theie  Financial 
Position  and  Infoeming  theie  Bo^^^dholdees. 

33.  The  Companies  into  which  we  have  enquired  are  Q.  427-429. 
almost  invariably  (though  not  always)  required  by  their 
Articles  of  Association  to  lay  a  balance-sheet  and  profit 

and  loss  account  before  their  shareholders  at  their  annual 
meeting,  accompanied  by  a  report  of  the  directors,  and  a 
certificate  and  report  from  the  auditors,  as  required  by 
Statute  (Companies  Act,  1900,  s.  23). 
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Q.  i'l--i-l'. 


Q.  3124. 


Q.  1013,  &c. 
2720. 


Prospectus, 
p.  1. 


Prospectus, 
p.  4. 


Prospectus, 
p.  17. 


Q.  160. 


.  These  accounts  are  in  most  eases  open  to  the  inspection 
of  shareholders,  and  copies  of  the  accounts  are  sent  to 
them,  though  in  one  case  that  has  come  before  us,  the 
accounts  are  not  open  to  the  inspection  of  the  shareholders 
unless  a  general  meeting  of  the  shareholders  should 
determine  that  they  shall  be  so  open.  In  no  case  that 
has  come  before  us  are  the  accounts  sent  to,  or  open  to 
the  inspection  of,  the  bondholders,  who,  it  must  be 
remembered,  are  most  deeply  and  materialh'  concerned 
with  the  tinancial  soundness  of  the  Company. 

34.  In  no  case,  with  one  single  exception,  that  has 
come  to  our  knowledge  is  any  proper  revenue  account 
prepared  such  as  is  required  in  the  case  of  Life  Assurance 
Companies  under  the  Life  Assurance  Companies  Act,  1870. 
The  (so-called)  Profit  and  Loss  Accounts  submitted  by 
certain  Companies  only  deal  with  management  expenses, 
and  in  no  way  indicate  the  profit  or  loss  made  upon  the 
business. 

35.  Two  or  three  of  the  Companies  which  we  have 
considered  prepare  annual  actuarial  valuations  of  assets 
and  liabilities  (including  liabilities  on  current  bonds). 
But  in  most  cases  no  such  actuarial  valuations  are  ever 
prepared,  and  no  case  has  come  before  us  in  which  the 
Memorandum  or  Articles  of  the  Company  make  specific 
provision  for  having  such  valuations  prepared. 

36.  The  evils  which  may  result  from  a  small  capital, 
from  the  absence  of  proper  valuations  and  accounts,  and 
the  consequent  ignorance  of  the  shareholders  and  bond- 
holders as  to  the  financial  position  of  the  Company,  are 
strongly  illustrated  by  the  ease  of  the  Perseverance  Home 
Assurance  Company,  Ltd. 

That  Company  was  formed  in  May  1898,  with  a 
nominal  capital  of  £105,000,  of  which  only  about  £6,000 
was  issued  and  paid  for  in  cash.  Prospectuses  were 
issued,  inviting  the  attention  of  "all  who  desire  to  invest 
their  savings  to  the  very  best  advantages  with  a  safe  and 
certain  security."  Advances  on  the  security  of  house 
property  were  offered,  and  it  was  stated  that  "  the  terms 
and  conditions  of  purchasing  property  under  the  certificates 
of  this  Company  are  believed  to  be  unequalled  by  any 
existing  institution  in  the  Kingdom."  Bonus  investment 
bonds  or  certificates  were  issued,  and  it  was  stated  that 
"  they  offered  a  very  desirable  and  safe  investment  for 
various  purposes,"  such  as  paying  off  existing  mortgages 
on  property,  and  providing  a  fund  for  enabling  parents  to 
article  or  apprentice  their  children. 

The  Company  carried  on  business  for  about  five  years. 
Nearly  5,000  bonds  or  certificates  were  taken  up  by  the 
public  in  the  first  four  and  a  half  years,  of  which  2,225 
lapsed.  Four  Reports  were  issued  by  the  directors  to 
the  shareholders,  the  last  being  dated  in  December  1903, 
and     containing     the    accounts    for    the    year    ending 
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31  December  1902.  In  each  one  of  these  Eeports  it  was 
stated  that  the  condition  of  the  Company's  business  was 
such  as  to  "  entitle  the  shareholders  to  look  forward  with 
confidence  to  the  future,"  and  dividends  of  6  and  5  per- 
cent per  annum  were  regularly  paid  to  the  preference 
and  ordinary  shareholders. 

In    May    1904,    the    Company  was    wound    up.      It  Q.  2so-2S9, 290. 
appeared  from  the  evidence  of  the  liquidator,  who  gave 
evidence   before   us,    that   practically  the   whole    of  the 
£54,000  which  had  been  received  by  the  Company  during 
its  existence  (being  £48,000  from  subscribers  for  bonds 
and  £6,000  from   shareholders)  had  (with  the  exception 
of  £3,000)  gone  in  payment  of  management  and  other 
expenses,  and   that  the  assets  consisted   of  this  £3,000,  Q.  233. 
while  the  admitted  debts  amounted  to  between  £20,000 
and    £30,000.     It    appeared,    further,    that    the    house- 
purchase  part  of  the  scheme  had  been  a  failure,  inasmuch 
as  the  Company   throughout  its   whole   existence    made  q.  226, 227. 
only  ten  advances  on  security  of  house  property. 

37.  We  consider  that  it  is  essential  in  the  interests  of  Eeoommenda- 
bondholders  that   a  proper  actuarial  valuation   of  assets  ^'°"" 

and  liabilities  and  an  abstract  thereof  should  be  prepared 
at  intervals  of  not  more  than   five  years,  that  a  proper 
revenue  account   and   balance  sheet   should  be  prepared 
annually  ;  and  that   such  abstract,  revenue  account   and 
balance-sheet    should   be    deposited    with    the    Board    of 
Trade,  and  that  printed  copies  thereof  should  be  forwarded 
by  the  Company  on  application  to  every  shareholder  and 
bondholder.     In  making  this  recommendation  we  act  on 
the  precedent  made  by  the  Life  Assurance    Companies 
Act,  1870  ;  and  it  is  satisfactory  to  note  that  the  officials  q.  1405,  ivoo, 
of   the    Companies    who   gave    evidence    before   us    have  'j!;'^^'  f^^^' 
expressed  their  readiness  to  submit  to  regulations  of  the  3413! 
character  suggested. 

REDEiTPTIOX   AXD    ADTAyCES    WlTHOUT    IXTEEEST. 

38.  ^\e  have  already  stated  (par.  9  (/;  )  that,  in 
most  of  the  Companies  under  consideration,  a  system 
exists  under  which  the  whole  or  a  part  of  certain  selected 
bonds  is  paid  to  the  bondholders  in  advance  of  the  period 
of  maturity  of  the  bonds. 

This  system  is  somewhat  inaccurately  described  as 
"Redemption."  Its  eifect  is  to  give  a  considerable, 
sometimes  a  very  large,  gain  to  the  bondholder,  and  to 
cause  a  corresponding  loss  to  the  Company. 

The  bondholder,  it  should  be  noted,  is  under  no 
obligation  to  continue  his  subscriptions  or  to  repay  to 
the  Company  the  amount  he  has  received  by  way  of 
"Redemption."  If  the  bondholder  is  paid  the  whole  of 
the  amount  of  his  bond,  he  will  of  course  immediately 
discontinue  his  subscriptions,  and  the  Company  will   lose 
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the  benefit  of  all  subscriptions  remaining  unpaid. 
If  be  is  onl}'  paid  a  part,  he  may,  if  be  clioose.s, 
discontinue,  and  if  be  does,  the  Company  in  that  case 
also  loses  tlie  benefit  of  all  subscriptions  remaining 
impaid.  On  the  other  band,  if  the  bondholder, 
after  being  paid  a  part  of  the  amount  of  his  bond, 
continue  bis  subscriptions,  the  Company  loses  the  interest 
on  the  sum  so  paid. 

39.  The  actual  sum  applied  to  Redemptions,  and  the 
times  at  which  these  take  place,  appear  to  be  entirely  at 
the  will  and  discretion  of  the  directors. 

40.  We  do  not  propose  to  deal  with  the  loss  to  the 
Company  beyond  pointing  out  that,  if  the  amount  of 
"  Kedemptions  "  is  large,  it  must  necessarily  weaken  the 
financial  position  of  the  Company,  and  may  have  a  serious 
effect  on  its  solvency.  But,  apart  from  the  question  of 
loss  to  the  Company,  it  may  fairly  be  considered  whether 
the  system  is  in  itself  a  desirable  one. 

41.  The  selection  of  bonds  for  Redemption  is  usually 
determined  by  the  application  of  what  is  called  by  the 
Companies  a  "  mathematical  rule,"  and  for  simplicity  of 
explanation  we  will  suppose  there  are  only  1,000  bonds  of 
£50  each. 

Each  bond  has  10  coupons  of  £5  each.  The  bonds 
are  numbered  consecutively  from  1  to  1,000.  The 
coupons  of  Bond  No.  1  are  numbered  from  1  to  10, 
the  coupons  of  Bond  No.  2  from  11  to  20,  and  so  on, 
so  that  if  there  are  1,000  bonds,  the  highest  numbered 
coupon  is  10,000. 

"  Redemptions  "  take  place  periodically,  in  many 
cases  at  intervals  of  a  month,  and  the  holder  of  a  coupon 
that  is  "  called  for  redemption "  receives  £5  in  cash. 
The  coupons  are  "  called  for  redemption  "  in  the  following 
order,  viz.  : — The  first  coupons  to  be  called  are  Coupons 
1,  3,  9,  27,  81,  243,  729,  2,187,  6,561,  the  successive 
numbers  being  multiples  of  three.  If  the  funds  of  the 
Company  admit  of  further  "  Redemptions,"  the  next 
coupons  to  be  called  are  determined  by  reverting  back, 
and  are  Coupons  2,  6,  18,  54,  162,  486,  1,458,  4,374. 
The  next  coupons  to  be  called  are  determined  by  reverting 
back  again,  and  are  Coupons  4,  12,  36,  &c. 

But  it  is  provided  that  at  any  one  Redemption  no 

bond  receives  payment  of  more  than  one  coupon,  and  that 

at  each  successive  Redemption  a  start  is  made  from  the 

lowest  numbered  coupon  in  the  lowest  numbered  bond  for 

the  time  being  unredeemed. 

Q.  602,  ciser/.,  It  is  obvious  that,  by  this  system,  the  bonds  bearing 

800-812,  3081,'    the  lowest  numbers  have  a  far  better  chance  of  Redemp- 

3440,'  3441.'        tion    thau    bonds    bearing    higher    numbers,   and    bonds 

which  have  coupons  containing  high  multiples  of  three 

have  a  better  chance  than  those  containing  lower  multiples 

of  three. 
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The  actual  "  Redemptions  "  of  coupons  of  £5  each  in 
one  of  the  Companies  under  review  were  as  follows : 


Bonds  Numbered 

Total  Number  of  Coupons  Redeemed 

1-100 

96 

101      -        200 

12 

201      -         300 

9 

301     -        400 

3 

401      -        500 

3 

501      -        600 

4 

601      -         700 

4 

701     -        800 

2 

801      -         90O 

2 

901      -     1,000 

1 

1,001      -     2,000 

10 

2,001     -     2,300 

4 

Total  ...   150 

It  will  be  seen  from  the  above  table  that  while  108 
coupons  were  "  Redeemed  "  on  the  first  200  bonds,  only 
42  were  "  Redeemed  "  in  all  on  the  remaining  bonds, 
which  were  more  than  ten  times  a.s  numerous. 

In  the  case  of  another  Company,  it  is  sought  to  Q-  ^920,  &c. 
diminish  the  advantage  enjoyed  by  bonds  bearing  low 
numbers,  by  starting  on  the  occasion  of  each  successive 
periodical  Redemption  with  the  coupon  at  which  the 
previous  Redemption  left  off,  instead  of  with  the  lowest 
numbered  coupon  in  the  lowest  numbered  unredeemed 
bond. 

42.  The  allotment  of  bonds  is  by  ballot,  the  numbers 
being  drawn  out  of  a  hat,  and  the  selection  of  coupons 
for  Redemption  by  the  method  just  described  is  obviously 
purely  speculative  and  dependent  on  chance.  The 
question  who  are  to  be  the  fortunate  recipients  of  the 
sums  paid  at  the  successive  Redemptions  is,  in  fact, 
determined  not  by  any  skill  or  merit  on  the  part  of  the 
recipients  but  by  pure  chance. 

43.  The  gains  accruing  to  the  bondholders  under  this 
system  are  at  once  speculative  and  attractive.  We  have 
evidence  to  show  that  the  prospect  of  being  fortunate  in 
the  Redemptions  operates  as  a  strong  inducement  to 
make  persons  subscribe,  and  the  failure  to  obtain  an  early 
or  lucky  bond  leads  persons  at  once  to  abandon  their 
subscriptions. 

44.  In  the  case  of  one  Company,  Advances  free  of  Q.  2400. 
interest  are  allotted  from  time  to  time  to  bondholders, 

to  an  extent  decided  by  the  Directors,  and  the  selection 

of  the  bondholders  to  receive  this  benefit  is  determined 

by  ballot.     In  this  case  also  it  is  chance  which  decides  Q-  -479-2498. 

who  shall  be  the  recipient  of  this  benefit 


Q.  1930,  3371, 
et  seq. 


Q.  2353,  30S0- 
30S3. 
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Recommenda- 
tion. 


Recoramenda 
tion. 


45.  We  have  grave  doubts  whether  this  system  of 
liedeinptions  and  Advances  free  of  interest  does  not  tall 
within  the  prohibition  of  the  Lottery  Acts,  and  is  not 
illegal.  The  opinions  of  Sir  George  Jessel  in  Syhes  v. 
Beadon,  11  Ch.  D.  185  and  190,  and  of  Lord  Justice 
Stirling  in  Barclay  v.  Pearson,  1892,  2  Ch.  152,  point 
strongly  in  that  direction.  But  whether  the  .system  be 
illegal  or  not,  we  think  that  it  is  within  the  mischief  of 
the  Lottery  Acts,  and  tends  to  discourage  real  saving  or 
thrift.  It  introduces  a  purely  gambling  or  speculative 
element  into  the  transaction,  and  encourages  persons  to 
take  up  bonds  and  to  subscribe  for  a  limited  time,  not 
from  any  desire  to  save,  but  with  the  hope  of  making  a 
speculative  profit. 

46.  The  inexpediency  of  permitting  these  speculative 
methods  of  gain  has  recently  been  recognized  by  the 
legislature,  and  Sec.  12  of  the  Building  Societies  Act, 
1894,  prohibits  Building  Societies  established  after  the 
passing  of  the  Act  from  making  the  granting  of  an 
Advance  depend  on  any  chance  or  lot.  Following  this 
precedent,  we  think  that  it  would  be  desirable  to  prohibit 
by  legislation  the  system  of  Redemptions,  or  Advances 
without  interest,  as  described  above,  at  any  rate  in  the 
case  of  future  Companies. 

General  Considerations  as  to  the  Legal 
Position  op  the  Bondholders. 

47.  It  has  been  already  pointed  out  that  the  bond- 
holders are  not  in  the  position  either  of  shareholders  or 
(pending  the  maturity  of  the  bonds)  of  creditors  of  the 
Companies.  One  result  of  this  is  that,  no  matter  how 
insolvent  the  Company  may  be,  they  cannot  petition  for 
winding  up  the  Company.  We  think  that  it  is  not 
reasonable  that  the  bondholders  should  be  under  this 
disability,  and  that  it  would  be  proper  to  give  to  bond- 
holders the  right  to  petition  for  winding  up  the  Company 
on  the  ground  of  insolvency.  This  would  be  in  accordance 
with  the  views  of  the  legislature  as  expressed  in  the  Life 
Assurance  Companies  Act,  1870,  which  by  Sec.  21  gave 
policyholders  a  similar  right  to  that  which  we  propose 
should  be  given  to  bondholders.  It  would  also,  we 
think,  be  desirable  to  lay  down  by  legislation  the 
principles  on  which  bondholders  would  be  entitled  to 
prove  in  a  winding  up  on  lines  similar  to  those  on 
which  policyholders  are  entitled  to  prove  under  the  Life 
Assurance  Companies  Act,  1872,  Sec.  5. 

Recommendations. 

48.  (rt)  We  recommend  that  every  Company  of 
the  class  under  consideration  which  may  hereafter 
commence    to   carry   on    business    in    the    United 
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Kingdom  shall  be  required  to  deposit  in  Court  a 
substantial  sum,  of  not  less  than  £10,000,  which 
shall  not  be  paid  out  until  a  fund  is  set  apart  and 
secured  for  bondholders  amounting  to  double  the 
sum  deposited.     {See  par.  16.) 

(b)  We  recommend  that  every  such  Company 
shall  be  required  annually  to  prepare  a  statement  of 
its  revenue  account,  and  of  its  balance-sheet  in  a 
form  to  be  prescribed,  and  similar,  with  the  necessary 
modifications,  to  that  prescribed  by  the  Life  Assurance 
Companies  Act,  1870,  and  once  at  least  in  every  five 
years  to  cause  an  investigation  to  be  made  into  its 
financial  position  by  an  actuary,  and  an  abstract  of 
such  actuary's  report  to  be  made  in  a  form  to  be 
prescribed,  and  that  every  such  statement  and  abstract 
shall  be  deposited  with  the  Board  of  Trade,  and 
printed  copies  thereof  shall  be  forwarded  by  the 
Company,  on  application,  to  every  shareholder  and 
bondholder.     {See  par.  37.) 

(c)  We  recommend  that  every  such  Company 
which  may  be  formed  in  the  future  shall  be 
prohibited  from  adopting  any  system  of  Eedemption 
or  Advances  without  interest  such  as  that  which  we 
have  described  above,  or  any  other  system,  in  which 
bonds  are  wholly  or  partially  paid  off  before  maturity 
or  Advances  are  made  without  interest  according  to 
a  scheme  founded  on  chance  or  lot.      {See  par.  46.) 

(f/)  We  recommend  that  power  should  be  given 
to  the  Court  to  order  the  winding  up  of  any  such 
Company  on  the  application  of  one  or  more  bond- 
holders, upon  its  being  proved  that  the  Company  is 
insolvent,  and  that  the  claims  of  bondholders  in  a 
winding  up  should  be  valued  on  the  same  lines  as 
are  laid  down  for  valuing  the  claims  of  policyholders 
under  the  Life  Assurance  Companies  Act,  1872, 
Sec.  5.     {See  par.  47.) 

(e)  We  think  that  it  would  be  undesirable  for 
the  Government,  or  any  Government  department,  to 
undertake  the  responsibility  of  any  special  or  dii'ect 
supervision  of  Companies  of  this  class,  whether  by 
means  of  Government  auditors  or  otherwise. 

49.  We  desire  to  place  on  record  the  obligations  we 
are  under  to  our  Secretary,  Mr.  H.  A.  Payne,  of  the 
Companies  Department  of  the  Board  of  Trade,  for  the 
unremitting  industry  and  ability  which  he  has  displayed 
in  the  discharge  of  his  duties,  and  which  have  materially 
assisted  our  labours.  Our  thanks  are  also  due  to 
Mr.  Leveaux  for  the  tables  furnished  by  him,  which  are 
referred  to  in  the  body  of  our  Report,  and  to  Mr.  Coombs, 
of  the  Companies  Department  of  the  Board  of  Trade,  for 
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the  valuable  index  to  the  evidence  which  he  compiled,  and 
the  other  work  which  he  has  done  during  the  temporary 
absence  of  Mr.  Payne. 

We  have  the  honour  to  be, 

Your  Lordship's  obedient,  humble  servants, 

J.  G.  BUTCHER   (Chairman). 
HENRY  COCKBURN. 
J.  D.  STUART  SIM. 
G.  S.  BARNES. 

H.  A.  PAYNE, 

Secretary, 

30   October  1905. 


ACTUARIAL   NOTE. 


On  an  alternative  type  of  formula  for  Approximate  Summation. 
By  W.  Palin  Elderton,  F.I.A. 

I. 

J.T  is  sometimes  useful,  especially  when  dealing  with  short 
periods,  to  express  an  area  in  terms  of  ordinates  both  within  and 
without  the  base  on  which  the  area  stands. 

Let  M.f  =  «  +  bx  +  cx^  +  dx^ 

then  P^     J  bed 

But  u^  =  a 

Ui=ia-{-b-\-c-{-d 
u.  =  a-\-2b-\-4^c-\-M 
u^  =  a-^ob-^'dc  +  27d 


Let 


/.I 

/     Uji:dx  =  h  Uo  +  kui  +  lu2  +  tnua . 
J  0 
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Then,  equating  coefficients  of  a,  b,  c  and  d,  after  substituting  tlie 
values  of  Uq,  Uy,  Ho  and  Uz,  in  the  last  expression,  the  following 
equations  are  formed  : 

k  +  2l  +  dm  =  ^ 

k  +  4l  +  9m  =  l 

k  +  Sl-r27m  =  ^. 

The  solution  of  these  equations  gives 

1     /  5      ,      19       .  ,       9 

24  24  24  24 

and 

/I               1 
Mj,.</a.=  ^{9«o  +  19«i  — 5i^2+«3} (a) 

If   we    had    used   the    same    method,    but    had    only    taken 

the  formula  /*^       ,         1   ,  -         o  .  ,  ns 

J     Uj,dx=  ^   {oua  +  >iUi  —  iC2]      .      .      .      .      {^) 

would  have  been  obtained."^ 

The  application  of  these  formulae  to  the  ordinary  cases  in 
which  approximate  summation  is  required  by  actuaries  would  be 
by  taking  intervals  of  say  n  years  and  writing 

I      Uxdx-=- 1      Uj;dx+  I       Uj^dx+I       Uj;dx+.  .  . 
Then,  using  (a)  this  can  be  written 

/      Ua^dx  =  ^  (9 Wo  +  28mi  +  23^2  +  24^3  +  24^4  +  24^5  + .  .  . } 

or,  by  using  (/S) 

Z*""  1 

/      Ua;dx=  Y2{5uo+loui  +  l'2u.,  +  l2u3+12ui+ .  .  .} 

*Formula  (^3)  has  already  been  given  by  nie,  together  with  some  other 
expressions  of  a  like  nature  in  a  recent  contribution  to  Biometrika,  Vol.  iv, 
Part  III,  p.  379. 
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II. 

The  formulse  of  approximate  summation  (a)  and  (/3)  can  be 
applied  for  finding  values  for  such  functions  as  n-i\y]ry  ^^  the 
following  way  : 


\9ly=/        tPxyf^x+tdt 

>J    71-1 


_  5  8^  1 

by  the  direct  application  of  ()Q). 

As  yu,  is  now  a  regularly  tabulated  function  it  seems  unnecessary 
to  express  it  in  terms  of  /. 

There  would  be  no  difficulty  in  using  the  expansion  with 
select  functions 

_  5 

m-i|9'M:[«]—  j2M-i/'[a;:i/]^[a;]+n-i 

8  1 

III. 

The  single  premium  for  a  short  term  assurance  payable  at  the 
moment  of  death  would  be 

if  the  term  be  one  year,  while  a  two-year  term  can  be  approximated 
to  by  taking  • 

/     v*t2\x]H'[x]+tdt+J     v*tP[x]fJ'[x]+tdt 

and  approximating  to  each  integral  by  [a]  or  (^) ;  thus  with  (/S) 
we  get 

5  ,^      ,    8  D^+i  1  D[^]+, 

12 ^f^^  + 12  "d;:^^^'^^-^^   12  ^]  ^^■'•^+- 

^     (k  I    iq1^M+1  ,    -rl-^l'I  +  2  l^[.<]  +  3  ^ 
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Or  we  might  have  written  the  second  integral  as 
1  ,    8  D[,Hi  .    5  Df,j^, 

and  have  obtained  the  same  approximation  as  that  resulting 
from  the  application  of  formula  (35)  of  Chap,  xxiv  of  Text-Book, 
Part  II. 

IV. 

The   formulae    (a)    and  (f3)   can    be    applied   to   tind   values 
for  Ai.„  for 

A\.,=  i-/    fp-tu/J'x+fflf  + 1'-/     tpx,/H'.v+tdt  +  .  .  . 

=  jgbiowo  +  Swi  — 2/0} 

4-^"^{5mi  +  8«.2— W3} 

+  t^{bic^  +  Su3—Ui} ,  etc.] 

by  (^)  where  u„  =  ,p;,>,f^:c+n 

5  1  50^  +  81—1     f  o  o  1 

=  Y^  rwo  +  T?^ih-\ Y9~- '■^''''  "^  ^""■-  "^ ''  "3  +  •  •  •  ( 

5  1  ^         7^      //  \ 

=  T9TTT  [5rD,,(//x).,+  (l  +  z)D,,.,(//z)^+, 

+  V,D^+,(//i)^+i+  .  .  .  !] 

,           „      5i-2  +  8t;-l 
where     \  =  — —  . 

V 

The  value  of  V  is  independent  of  x  and  y  ;  the  two  terms 
bvl>y(lfi)j.  and  (1  +i)'Dy^i[lfi}j.^i  could  be  easily  calculated,  and 
from  the  remainder  of  the  expression  it  is  clear  that  a  commutation 
column  [Ifi)  would  enable  us  to  make  a  table  of  A^,,  with  little 
more  trouble  than  the  present  method  which  assumes  an  even 
distribution  of  deaths. 

It   would  be  as  satisfactory  to  form  a  commutation  column 

{T)/j,).r  for  the  expression  for  u,,  can  be  written  ^"^"    i^^^-^^-^". 
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V. 

Another  use  to  which  fonnulse  (a)  and  (/3)  can  he  put  is  to 
approximate  to  continuous  annuities,  tlius  : 

ft.r  =  /     v^tPxdt 

^  0 

=  ^\h-^\'?,vp,-V\lv\p,+  \'lv\p^^  .  .  .  jby  (/S) 

1        1   .1 

=  a^-^^-Y^\^-vpA 

-11  ^' 

-«x+2+i2  D_^ 

or         a.^=  ^{^^2'^vp,,^'lZv\p^^-1^^p^ 

+  24r;V^-|-  .  .  .  }  by  (a) 

1      2A-A2 
-«r+2+    24D., 

which    is    the    same    as   formula    (21)   in    §  25  of   Chap,    ix    of 
Text-Bonk,  Part  II. 


CORRESPONDENCE. 


ON  THE  DETERMINATIOX   OF  AVERAGE  AGES  BY  iMETHODS 
OF  WEIGHTING. 

To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 
Sir, — lu  the  discussion  which  arose  on  Mr.  Ackland's 
paiDer  on  an  approximate  method  of  Valuation  of  Whole-life 
Assurances,  with  allowance  for  selection,  the  fact  was  commented  on 
by  more  than  one  speaker  that,  in  determining  the  mean  age  or 
centre  of  gravity  of  a  series,  the  terms  of  which  can  he  represented 
bv  the  expression  A+Br-'",  an  increase  in  the  value  of  r  will  cause  an 
increase  in  the  mean  age.  As  this  method  of  finding  an  average  age 
appears  likely  to  become  of  general  use,  it  may  be  of  interest  to 
readers  of  the  Journal  to  have  a  mathematical  proof  of  the  following 
general  proposition  : 

-     81/^  +  82/=  +  .  .  .  +  s„/« 


Given 


S,  +  S2+  ..  .+s. 


where  :ri,  x-i.  .  .  .r„  and  S,,  S2.  .  .8,1  are  any  positive  quantities 
independent  of  r,  to  prove  that  for  all  positive  values  of  r  an 
increase  in  the  value  of  r  will  cause  an  increase  in  the  value  of  x. 
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Taking   logarithms   of   both    sides   of   the    above   equation    and 
dividing  by  log  r,  we  have — 

__  logfSi/-^^  +  So;-  +  ■  ■  ■  +  S„ A)  -log(Si  +  S,+  •  ■  ■  +  S»)  ^ 
'^  log  r 

An  increase  in  r  in  the  above  expression  will  cause  an  increase 
in  X  if 


■log(S,/'  +  So?-  +  .  .  .  +  S,»A)-log(S,  +  S2  +  , 


log  r 


•  +  s>01 


is  positive  ;  i.e.  if 

(S,.r,^''^~^  +  So^Tor'^"^  + .  .    +  S^x^r*''*""^)    log  r  5  log  r 


log  r— a-  log  /• 


(Sy'^  +  S,r''"-  +  .  .  .  +  S„r-^»)  (log;-)'      r(\ogry 

is  positive  ;  i.e.  if 

rs , X, r ' '  +  So%/-  +  . .  ■+SMA^t/" 

is  positive  ;   i.e.  if 

!Jigtr''-'i  +  S2A3r^'^  +  -  .  ■+S...-(,.r^'' 


SiXir<'i  +fi2^:->-''-+-  ■  •  +S„ ■-•,./•'''"  ^ 


S1  +  S2+.   .  .  +  Sn 


AS,.,  B»=B  c« . . .  N«,.x>r^S'g+ ■■•+|'y -''"-- ^^-^ 


where  A=/-*"i   B  =  /-^'- 


S1  +  S2+  .  .  .  +S, 


Now,  it  is  a  well-known  theorem  in  algebra  that  if  we  have  any 
number,  say  n,  of  positive  quantities,  A,  B,  C  .  .  .  N,  which  are  not 
all  equal,  then 


This  inequality  is  perfectly  general  and  will  hold  for  any  number 
of  factors. 

Take  Si  quantities  each=:A 

••     So  „  „    =B 


.,    s« 


„    =N. 
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Therefore,  we  get : 

[      (A^)(A^^)  ..  .to  8,  factors^ 
x(B")(B'')  .  .  .to  So       „ 
X 

X 

I  X   (N^')  (N^)  .  .  to  S„  factorsj 


[Jan. 


> 


f     (A+A+.  .  .  to  S,  terms)>|'» 
+  (B  +  B  +  .  .  .toS.,     „     ) 

+ 

+  (N  +  N  +  .  .  .  to  S„  terms)^ 

S1  +  S0+  .  .  .  +S„ 


(A+A+toS|  terms) 
+(D+B+ toS»  tprmi 

+  .  .  .+{N+N+toS„te 


S,A  +  S2B+  .  .  .  +S„NV"^+«=B+  ••+««« 


,s.A  BS.B  CB..C.  , ,  ^s.K  ^  /gjA +^,B +^^.  +S„NY-^ 


I  am,  Sir, 

Yours  faithfully. 


STEUART  E.  MACNAGHTEN. 


18,  Lincoln's  Tun  Fields,  W.C. 

4  December  1905. 


ON  THE   USE   OF   0^1   SELECT   PREMIUMS   FOR  VALUATION 

PURPOSES. 

To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 

SiE, — Mr.  King  remarks,  in  his  recent  paper  on  the  Valuation  in 
groups  of  Whole-life  Policies  by  Select  Mortality  Tables  (§4),  that 
the  reserves  by  the  C^"'  Select  Tables  ai-e  greater  than  b}"  any  table 
or  combination  of  tables  hitherto  used.  It  is  interesting  to  notice 
that  the  great  stringency  of  the  0"*'^  Tables  is  due  mainly  to  the 
net  premiums  employed.  This  is  made  clear  if  the  reserves  by  the 
Select  and  Aggregate  Tables  for  Model  Office,  No.  1,  at  the  end 
of  50  years,  are  analj'zed  by  the  formula  which  is  given  by 
Mr.  King. 


Basis  of 
Valuation 

Value  of 

Sums  Assured 

Value  of 
Net  Premiums 

Actual 
Reserves 

0™,  3  % 
OM,  3% 

1,450,683 
1,419,006 

750,263 

760,007 

700.420 
688,999 

Difference 

1,677 

9,744 

11,421 

Of  the  whole  difference  in  the  reserves,  85  per-cent  is  due  to  the 
difference  in  the  value  of  the  net  premiums. 
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The  result  of  substituting  0'^'^  net  premiums  for  net  premiums  by 
the  0^^  Table  in  the  O^^  3  per-cent  valuation  can  be  very  easily 
obtained  by  the  aid  of  a  formula  given  by  Mr.  King  (^J.I.A.,  xxxvii, 
p.  465).  The  result  by  the  combined  basis,  which  may  be  described 
as  O^^'J  and  O^^  3  per-cent,  is  as  follows  : 


Basis  of 
Valviation 

Value  of 
Sums  Assiu¥<l 

1 
Value  of            I              Actual 
Xet  Premiums       1            Reserres 

OtMlandO'1,3% 

1,449,006 

750,324                     698,682 

Here  the  value  of  the  net  premiums  is  practically  the  same  as  in  the 
Select  valuation.  The  difference  in  the  value  of  the  sums  assured 
remains,  and  on  the  whole  the  result  is  a  fau'ly  close  approximation 
to  the  Select  valuation. 

0'^^  net  premiums  can  be  employed  in  other  combinations,  and 
various  results  for  Model  Office,  Xo.  1,  at  the  end  of  50  years,  are 
given  in  the  following  table  in  comparison  with  valuations  involving 
0^^  net  premiums.  The  results  of  using  ultimate  factors  after  five 
years,  and  throughout,  have  been  obtained  by  the  aid  of  Mr.  Diver's 
table  of  the  values  of  0[,]_j  (Table  I  in  his  paper).  The  valuations 
are  all  on  the  basis  of  interest  at  3  per-cent. 


Basis  for 

Xet 
Premiums 

Basis  for  Valuation  Factors 

Actual 
Reserve 

Comparative 

Reser^-e 
0^,  3% 
=  10,000 

Couii)arative 
Reserve 

on*n,  3  % 

=  10,000 

OM 

051 

688,999 

10,000 

9,837 

O^t 

0^'  first  five  years 
QM  s)  after  five  rears 

693,884 

10,071 

9,907 

0>i 

QM.^i  throughout 

698,214 

10,134 

9,969 

Ot^'^ 

OM 

698,682 

10,141 

9,975 

Ot'H 

Ofii] 

700,420 

10,166 

10,000 

Otiij 

Of-^'J  first  five  years 

Ultimate  factors  after  five  years 

7iX),815 

llMTl 

10,006 

CPU 

0^  first  five  years 
0M(3i  after  five  years 

703,580 

10,212 

10,045 

OP" 

Ultimate  factors  throughout 

705,147 

10,234 

10,067 

Otii) 

0M(5i  throughout 

707,911 

10,274 

10,107 

It  may  be  remarked  in  passing  that,  if  the  valuation  be  made  by 
Select  tables,  the  difference  made  by  employing  ultimate  factors 
instead  of  Select  after  five  years  is  less  than  the  en'or  that  may 
be  introduced  by  using  nearest  ages  at  entry  and  at  valuation  in 
place  of  exact  ages,  and  is  in  fact  for  practical  purposes  inappreciable. 

The  combination  of  0^^^  net  premiums  with  O-^^''  valuation  factors 
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throuofhout  may  appear  to  be  excessivel}'  stringent ;  but  it  diff'ersfrom 
the  0""  Select  valuation  less  than  the  latter  from  the  H'*" ;  and  in 
the  case  of  an  office  whose  mortality  has  the  same  relation  to  the 
0'"J  Table  that  the  latter  has  to  the  H'-'"  Table  the  combination  O'*" 
and  O'^"'  throughout  would  therefore  not  be  so  severe  as  a  Select 
net  premium  valuation  based  upon  its  own  experience. 

The  conclusion  maj'  be  suggested  that  in  the  case  of  valuations 
which  aim  at  the  highest  standard,  net  premiums  based  upon 
Aggregate  tables  should  be  abandoned  in  favour  of  Select  net 
premiums,  whether  the  valuations  are  based  on  Select  tables  in  other 
respects  or  not. 

I  am,  Sir, 

Yours  faithfully, 

DUNCAN   C.  FRASER. 
1,    Xort/i  John  Street, 

Liverpool. 

5  December  190-5. 


THE    INSTITUTE    OF    ACTUARIES. 


LECTURES 

On  thk  Actuahial  Subjects  of  Paets  III  and  IV  of  the 
Examinations. 

The  Syllabus  of  the  second  series  of  twelve  Lectures,  to  be 
delivered  weekl}^  by  Mr.  George  King,  from  18  January  to  5  April 
1906,  both  inclusive,  is  as  follows: 

Graduation ,  Methods  of  J.  A.  Higham  and  G.  F.  Hardy. 

The  Graphic  Method. 

Policies  granted  by  Life  Offices. 

Valuations  of  Life  Offices. 

Sources  of  Surplus. 

Bonuses. 

Friendly  Societies. 

Widows'  and  Orphans'  Funds. 

Staff  Pension  Funds. 

Further  particulars  as  to  fees,  time  of  meeting,  &c.,  have  been 
communicated  to  all  members  of  the  Institute. 
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orge  Pliillips,    Esq. 
n.   Edwin   Ponsonby. 
mes  Sorley,    Esq. 
pin  Trjon,    Esq. 
I.   Hon.   Lord  Winterstoive. 
Iney  Young,   Esq. 


i    Actuary— E.  R.  STRAKER,  F.I. A. 

Secretaries. 
J.  HOWARD  BARXES,  F.I. A. 
J.  R.  TURNER. 

General  Manager— G.  H.   RVAN. 


FINANCIAL    STRENGTH 
UNSURPASSED. 


TOTAL  ASSETS  exceed 
CLAIMS  PAID  EXCEED 


=    £5,100,000. 
=  £13,000,000. 


LARGE    BONUSES 

.-XD 

LOW    RATES 

OF    PREMIUM. 

Ne^v    and    Attraetive 
Tables   of    Rates. 


Advances  on  Life  Interests,  Reversions,  and  other  Securities. 


Prospectuses,  Proposal   Forms,  and   Full   Information  on  application   to  the 
ad  Office  or  any  cf  the  Branches  or  Agencies. 


EAGLE  INSURANCE  COMPANY, 


(LIVES     AND     ANNUITIES.) 


Head  Office:— 79,   PALL  MALL,   LONDON,   S.W. 


Branches : 

CITY    OFFICE- 

41,    THREADNEEDLE    STREET,    E.G. 

BIRMINGHAM.  LEEDS. 

COLMORE    ROAV.  PARK    ROW. 

BRISTOL.  MANCHESTER. 

BALDWIN  STREET.         CROSS  STREET. 


H)ii*ectoi*s. 

Chairman : 
The  Right  IIox.  LORD   COTTESLOE. 

Deputy'  Chairman : 
The  Right  IIox.  Sik  JAMES   FERGUSSON,  Bart.,  M.P.,  G.C.S.I. 

The  Right  Hon.  Sir  WM.  HART  DYKE,  Bart.,  M.P. 

Sir  MYLES   FENTON. 

WILLIAM    HAYES   FISHER,  Esq.,  M.T. 

The  Hon.  Sir  CHARLES   WM.  FREMANTLE,  K.C.B. 

The  Hon.  SIDNEY    R.  GREVILLE,  C.V.O.,  C.B. 

GERALD  WALTER   ERSKINE   LODER,  Esq. 

BERKELEY    PAGET,  Esq. 

THOMAS   GEORGE   ROBINSON,  Es(^,  J. P. 

GEO.   R.  JELLICOE, 
Secretary  &  General  Ataaager. 

FRANCIS   E.  COLENSO,  M.A.,  F.I. A., 
Actuary. 


UNION 

ASSURANCE    SOCIETY. 


Head  Office-81,    CORNHILL,    LONDON,    E.G. 

West    End    Offices— 55,    CHARING    CROSS,    S.W.,    &    70,    BAKER    STREET,    W. 

FIRE.        LIFE.        ANNUITIES. 
ACCIDENT.      BURGLARY.      FIDELITY  GUARANTEE. 

Annual  Revenue  £1,177,773.  Total  Assets  £4,393,943. 

FIRE     DEPARTMENT    ESTABLISHED     192    YEARS. 

Insurances    at    Home    and    Abroad    underwritten    at    moderate    Premiums. 

Prompt    and    liberal    settlement    of   claims. 

Rates    Quoted   and    Surveys    made    free    of   charge. 

LIFE    DEPARTMENT    ESTABLISHED    93    YEARS. 

Moderate    Premiums.  Whole    World    and    Unconditional    Policies. 

Claims    paid    on    proof   of   death    and    title.  Increased    Bonuses. 

General  Manager   &   Secretary. 

JOSEPH   POWELL. 

Fire  Department.  Secretary's  Department. 

HERBERT   LEWIS,  Sub-Manager.  ALFRED   MAKINS,  Assistant  Secretary. 

Lilfe   Department. 

L.    K.    PAGDEX,  Actuary. 

D.    A.   PIKE,  Agency  Manager. 

Prospectuses,    Forms   of   Proposal,  and   every  information  can  be  obtained  at  the  Head  Office, 
81,  CoRNHiLL,  London,  E.G.,  and  at  tlie  Branch  Offices  and  Agencies  of  tlie  Society. 

THE    INSURANCE    RECORD: 

AND 

ACTUARIAL     AND     STATISTICAL     INQUIRER. 

ESTABLISHED    1863. 

PRICE  TWOPENCE,  every  FRIDAY  AFTERNOON. 


OFFICE— 13,  YORK    STREET,  COVENT   GARDEN,  W.C. 


FEATURES. 

1.  Full,  accurate,  and  impartial  Reports  of  the  Proceedings  of  Insurance, 
Friendly,  and  other  Provident  Societies. 

2.  Actuarial  questions  are  periodically  and  fully  discussed. 

3.  Attention  is  paid  to  all  such  items  of  news  in  connection  with  the  various 
Institutions  throughout  the  United  Kingdom  as  may  possess  general  interest  to  the 
Insurance  Profession. 

4.  Statistical  questions  are  prominently  and  popularly  treated. 

5.  Analytic  and  illustrative  Comments  on  the  Progress  of  Insurance  Companies 
generally  appear  simultaneously  with  the  Reports  of  their  Public  Meetings. 


SUBSCRIPTIONS. 

Single  copy 2d.  Single  copy  (by  post) 2\d. 

Single  copy  for  one  year  (post  free)      ...     10«. 


All  business  communications  to  be  sent  to  the  Publisher,  13,  York  Street,  Covent  Garden,  W.C. 


INSURANCE  WORKS  OF  THE  SPECTATOR  COMPANY,  NEW  YORK. 

PUBLISHERS  OF  THE  FOLLOWING  IMPORTANT  INSURANCE  PUBLICATIONS. 


LIFE. 

THE  SPECTATOR. — An  American  Review  of  Insurance;  Published  Weekly.  Price  168.  per 
annum. 

THE  INSURANCE  YEAR  BOOK.— Issued  July  of  each  year.  Price  of  each  volume  :  Life  and 
Miscellaneous  Insurance,  20s.  ;  Fire  and  Marine  Insurance,  208.  ;  Both  volumes,  when  ordered 
together,  328. 

HANDY  GUIDE  TO  PREMIUM  RATES,  APPLICATIONS  AND  POLICIES  OF 
AMERICAN  LIFE  COMPANIES.— In  flexible  leather  cover.  Price,  8s.  Three 
Supplements  are  issued,  in  July,  October  and  December.  Price  to  Handy  Guide  subscribers, 
38.  for  the  three.     Handy  Guide  and  Supplements,  ll8. 

ANALYSIS  OF  POLICY  CONDITIONS.— Price  :  flexible  leather  cover,  with  flaps,  38. 

PREMIUM  RATES  AND  POLICY  CONDITIONS.— Price,  flexible  leather  cover  with  flaps,  4a. 

CHARTERS  OF  AMERICAN  LIFE  INSURANCE  COMPANIES.— Showing  the  charters 
and  amendments  thereto  of  fifty-two  prominent  legal  reserve  companies.  Price,  bound  in 
sheep,  20s. 

PRINCIPLES  AND  PRACTICE  OF  LIFE  INSURANCE. -A  scientific  treatise  on  Life 
Insurance,  with  valuable  tables  for  reference.  Prices:  Actuaries'  Edition,  contains  4,  3^,  and 
3  per  cent.  American  Experience  Valuation  Tables,  208.  ;  Pocket  Edition  (with  flexible 
leather  cover),  10s. ;  Cloth  Edition,  8s. 

PROMINENT   PATRONS    OF    LIFE    INSURANCE.— 1904  Edition.     Price,  in  cloth,  Ss.  ;  in 

leather,  4s. 
A  B  C  OF  LIFE  INSURANCE.— Fourth  Edition.     Price  48. 
TALKS  WITH  LIFE  INSURANCE  AGENTS.— Price  :  cloth,  6s.  ;  leather,  88. 
THE  ART  OF  CANVASSING.— Price,  flexible  leather,  6s. 
ELEMENTS  OF  LIFE  INSURANCE.— Revised  Edition.     Price  8s. 

ASSESSMENT  LIFE  INSURANCE.— A  companion  book  to  Elements  of  Life  Insurance.  Price, 
bourd  in  cloth,  6s. 

LIFE  AGENTS'  CODE.— Price  6s. 

LIFE  INSURANCE  SAYINGS.— Price  3s. 

COMPENDIUM    OF     OFFICIAL     LIFE     INSURANCE     REPORTS.— Price,  manil'.a,  6s.  ; 

leather,  8s. 
LIFE    INSUR.A.NCE  POLICYHOLDERS'  POCKET   INDEX.— Showing  the  statistics  of  the 

level  premium  Companies.     Price,  in  manilla.  Is.  ;  in  flexible  leather  pocket  book,  2s. 

POCKET  REGISTER  OF  LIFE  ASSOCIATIONS.— (On  the  assessment  plan.)  Price,  in 
manilla.  Is. ;  in  flexible  leather  pocket  book,  2s. 

DIVIDENDS  IN  LIFE  INSURANCE  FROM  DATE  OF  ORGANIZATION.— Price  Is. 

THE  LIFE  INSURANCE  EXAMINER.— Price  12s. 

HANDY  HELPER. — Life  Agents'  Record  Book  for  interviews  and  appointments.     Price  4s. 

LIFE  POLICY  REGISTER  AND  PREMIUM  RECORD.— Prices  :  20s.,  32s.,  and  608. 

THE  UNIVERSAL  LIFE  INSURANCE  FIELD  BOOK.  — For  agents'  use.  Prices:  No.  1, 
48s. ;  No.  2,  40s. ;  No.  3,  12s. 

UNIVERSAL  LIFE  INSURANCE  FIELD  CARD.— A  useful  card  for  canvassing  (in  connection 
with  the  Field  Book).     Prices  :  250  for  2s.  6d.  ;  500,  4s.  6d. ;  1,000,  8s. 

THE  THREE  SYSTEMS  OF  LIFE  INSURANCE.— Revised  Edition.  Price,  bound  in 
leather,  lOs. 

INDUSTRIAL  LIFE  INSUR.A.NCE.— Its  history,  statistics  and  plans;  also  hints  to  industrial 
agents.     Price,  bound  in  leather,  8s. 

NOTES    ON    LIFE    INSURANCE.— By   Gustavus  W.  Smith.     A  Theoretical  and  Practical 

Work,  by  a  writer  who  thoroughly  understood  the  science  of  life  insurance  in  all  its  branches 

Price  8s. 
PREMIUM    RATES   OF   AMERICAN   LIFE   INSURANCE  COMPANIES.— Price,  flexible 

leather  cover,  with  flaps,  3s. 
MANUAL  OF  POLICIES  AND  RATES  OF  STIPULATED  PREMIUM  AND  FRATERNAL 

LIFE  INSURANCE.  — Price,  flexible  leather  cover,  6s. 

PRACTICAL  LESSONS  IN  ACTUARIAL  SCIENCE.— A  treatise  showing  the  methods 
of  ascertaining  rates,  values,  etc.,  for  life  insurance  policies,  embracing  several  hundred  pages 
of  Mortality  1  ables  and  other  statistical  data  not  obtainable  in  any  other  publication.  Revised 
edition  in  two  volumes.  Vol.  I.,  350  pages  of  text,  and  Vol.  II.,  310  pages  of  tables. 
Price,  per  volume,  I63.  ;  two  volumes  ordered  together,  28s. 

LAW  OF  LIABILITY. — A  digest  of  the  laws  of  negligence,  with  the  leading  decisions  of  the 
highest  Federal  and  State  Courts  directly  afli'ecting  liability  insurance.    Price  20s. 

THE  ROBINSONIAN  UNIQUE  CALCULATOR.— A  multiplier  and  divider.     Price  12s. 

C.  &  E.  LAYTON,  56,   Farringdon  Street,   London,  E.G. 


INSURANCE  WORKS  OF  THE  SPECTATOR  MPANY,  NEWJORK-^w/«'^- 

CASUALTY    INSURANCE. 

BENEFITS  UNDER  ACCIDENT  POLICIES.— Price  in  manilla,  Is.  ;  bound  in  flexible  leather 

pocket  book,  2s. 
POCKET  REGISTER  OF  ACCIDENT  INSURANCE.-Price  Is. 
ACCIDENT  INSURANCE  MANUAL.— Price,  flexible  leather  cover,  8s. 
H\NDY    CHART    OF    CASUALTY    AND     OTHER    MISCELLANEOUS    INSURANCE 

COMPANIES  IN  AMERICA.— Price  Is. 
MANUAL  OF  LIABILITY  INSURANCE.-Price,  in  manilla,  4s.  ;  flexible  leather,  6s. 
THIS  MAY   HAPPEN  TO  YOU.— Price  Is. 

ALSO  NUMEROUS  OTHER  VALUABLE  INSURANCE  WORKS. 


FIRE. 

THE   SPECTATOR.— An  American  Review  of  Insurance;    Published  weekly.      Price  166.   per 

annum. 
THE     INSURANCE    YEAR    BOOK.— Issued  July    of  each    year.     Dealing    with    Insurance 

Companies  throughout  the  world.     Price  of  each  volume:  Life  and  Miscellaneous  Insurance, 
20s.  ;  Fire  and  Marine  Insurance,  203. ;  Both  volumes,  when  ordered  together,  32s. 

READY  RECKONER  OF  EARNED  AND  UNEARNED  PREMIUMS.  —  By 
%Vm.  Ellsworth.  An  invaluable  assistant  in  the  rapid  computation  of  return  premiums  at 
short  rates  and  pro  rata  unearned  premimns.     Price  20s. 

HAND  BOOK  FOR  FIRE  INSURANCE  AGENTS.— By  S.  R.  ^VEED.  An  excellent  aid 
to  Agents.     Price  6s. 

JOYCE  ON  INSURANCES. — A  cyclopaedia  of  all  legal  insurance  works  brought  up  to  date, 
containing  rules  and  definitions,  comparisons  and  conflicting  decisions,  separate  chapters  on 
technical  points,  pertaining  to  particular  classes  of  insurance.  Four  volumes  of  i,ooo  pages 
each,  being  a  compendium  of  insurance  law.     Price  96s. 

FIRE  INSURANCE  LA^VS,  TAXES  AND  FEES.— (Including  County  and  Municipal  Taxes). 
Issued  annually  in  August.     Price,  substantially  bound,  20s. 

DISTRIBUTION  BY  STATES  OF  FIRE  INSURANCE  IN  THE  UNITED  ST.\TES.— 
Price,  in  flexible  leather  cover,  8s. 

AGENTS'  AND  INSPECTORS'  POCKET  BOOK  OF  FIRE  PROTECTION.— By  George 
^'ELTE^•  Steeb,  Assoc.  Member  National  Fire  Protection  Association.  A  new,  up-to-date  and 
comprehensive  work  which  should  be  in  the  possession  of  every  special  agent,  inspector  and 
local  agent.     Price  per  copy,  in  red  Russian  leather,  IDs. 

FIRE  INSURANCE  LA\Y  CHART. — Contains  in  tabular  form  a  summary  of  special  State  Laws 
relating  to  statements  required  of  fire  insurance  companies.     Price  4s. 

SPECIAL  AGENTS    ELECTRICAL   HAND  BOOK.— By  A.  M.  Schoex.     Price  4s. 

FIRE  INSURANCE  POCKET  INDEX.— Exhibits  statistics  for  ten  years  with  totals  of  nearly  300 
American  and  Foreign  fire  and  miscellaneous  insurance  companies.  Prices :  manilla  cover, 
Is. ;  in  flexible  leather  pocket  book,  2s. 

DOUBLE  AND  TRIPLE  INDEX  EXPIRATION  REGISTER.  —  By  C.  D.  Cr.'ine. 
Accurate,  time-saving,  convenient.     Expirations  cannot  be  overlooked.     Prices,  from  16s.  up. 

IMPROYED  EXPIRATION  REGISTER.— By  PE-iTON  Roberts.  A  practical  and  concise 
system.     Prices  :  12s.,  20s.,  and  32s. 

READY  REFERENCE  LEDGER.— By  Tlrnek.     Affords  a  complete  exhibit  at  any  time  of  the 

business  for  each  company.     Price  12s. 

SPONTANEOUS    COMBUSTION,    REPORT    OF    A   SPECIAL   COMMITTEE  ON.— By 

HoLLOWAY.     Price  Is. 

SPONTANEOUS    COMBUSTION    ESSAYS  ON.— By  Hexasier.    Price  2s. 

FIRE  PREYENTION  AND  PROTECTION.— Second  edition,  revised  1904.  Deals  with 
methods,  materials  and  appliances  for  preventing  and  extinguishing  fires.  Also  contains 
"  Hints  to  the  Insured."     Illustrated.     Price  8s. 

ELECTRIC  \VIRING. — For  the  use  of  architects,  imderwriters,  and  the  owners  of  buildings. 
By  Russell  Robb.     Issued  in  1896.     Price  10b. 

FIRE  INSURANCE  AND   HO^Y  TO   BUILD.— By  F.  C.  Moore.     Price  20s. 

CLEMENT   ON   FIRE   INSURANCE.- A  za^fe  mecum  of  Insurance  Law.     Price  25s. 

ALSO   NUMEROUS   OTHER   STANDARD   INSURAhCE    WORKS. 


A  full  Catalogue  of  the  Insurance  Publications  issued  by  the  Spectator  Company 
will  be  forwarded  on  application  to 

C.  &  E.  LAYTON,  56,   Farringdon  Street,   London,   E.G. 


BOOKS    PUBLISHED    UNDER    THE    AUTHORITY   OF 
THE    INSTITUTE   OF   ACTUARIES, 

By  C.  li    E.  Layion,  5(3,  Fakuinguox   Stuket,  Londox,  E.C. 

JOURNAL    OF    THE    INSTITUTE    OF    ACTUARIES.        .Meaiu.u  Svo;  in  cloth   boauU. 

\..l     XL,  r:iit  1,  pi  ire  is.  vil.,ji'.i!i'!iijli,<litd.     Continued  ill  yiiailerly  Parts,  2s.  M. 
Index  to  First  Ten  Vols,  of  the  above.     .Milium  Svo,  paper  cover,  -2/.  (jd. 
Index  to  Vols.  XXI  to  XXX  of  the  above.     Medium  svo,  paper  cover,  ■2>.  i:x(. 
THE  INSTITUTE  OF  ACTUARIES'  TEXT-BOOK  of  the  Principles  of  Interest,  Life 

Annuities,  and  Assurances,  and  their  Practical  Application.  I'ari  I.  Intkuest 

(iiicludiiig    Aimuities-t'ertaiii).       New    Ktlitioii    Oy   U.vlph    Todhcxtkk,   M.A.,    F.I. A. 

L'14  pp.,  .Medium  Svo,  liall-calf.     Price  lus.  (>;. 

THE  INSTITUTE  OF  ACTUARIES  TEXT-BOOK  of  the  Principles  of  Interest,  Life 
Annuities,  and  Assurances,  and  their  Practical  Application.  Part  ll.  I.ikk 
CoNriNi;i:NeiKs  (iiiehidiii^j  Life  Annuities  and  A»urance.s).  iJy  GKoiii;r:  Ki.no,  I''.I..\. 
Second  Edition,  iJOJ  pp.,  .Medium  svo,  hall-calf.     Price  3U-.  0'.(. 

A  SHORT  COLLECTION  OF  ACTUARIAL  TABLES.    Price  3s.  M. 

JOINT-LIFE  ANNUITY  TABLES  FOR  LIVES  OF  BOTH  SEXES,  and  also  Single- 
Life  Annuity  Tables  and  Auxiliary  Tables  for  the  Calculation  of  Deferred 
Life  Annuities  and  Contingent  Assurances;  deduced  from  the  Mortality 
K.\perieiiee  of  Government  Life  Annuitants  between  ISUS  aud  1S7J,  according  to  the 
Report  of  1SS3  of  Ai.kx.vsder  John  Finlaison,  C.B.,  F.I. A.,  at  2J,  3,  and  3i  per-cent 
per  annum.     115  pp.,  Mediiuii  Svo.     Price  10s.  (x/. 

SELECT  LIFE  TABLES  deduced  from  the  Isstitcte  ok  AcruAniEs'  Experience  (UeiiUhy 
Malks),  with  Conimutation  Culunius  and  Monetary  Values  at  2J,  3,  3.t,  and  4  per-cent 
Interest.     By  T.  B.  Si'Ragce,  .M.A.,  LL.D.,  F.I.A.     Id'J  pp.,  Medium  Svo.     Price  21s. 

FRIENDLY  SOCIETIES  (Messen-er  Prize  Essay).  By  G.  P.  Hardy,  F.I.A.  -17  pp.,  paper 
cover.     Price  'is. 

THE  LAW  OF  REAL  PROPERTY  IN  ENGLAND.  By  G.  Wood  Hill,  Bariistcr-at-Law. 
IIU  pp.,  paper  cuver.     Price  Is.  M. 

THE  LONDON  DAILY  STOCK  AND  SHARE  LIST.  By  Geouue  Clare.  Ill  pp.,  paper 
cover.     Price  Is.  Od. 

"  THE  COMPANIES  ACTS."  By  A  C.  Cl.\uson,  Barrister-at-Law.  120  pp.,  paper  cover. 
Price  Is.  Oc?. 

THE  LAW  OF  MORTGAGE.  By  W.  G.  Hayter,  Barrister-at-Law.  05  pp..  paper  cover. 
Price  Is.  >}■'. 

THE  MORTALITY  EXPERIENCE  OF  THE  IMPERIAL  FORCES  DURING  THE  WAR 
IN  SOUTH  AFRICA,  1899-1902.  By  F.  Schooling,  F.LA  ,  aud  Kd.  A.  Klshek. 
F.I..\.     S3  pp.,  paper  over.    Price  2s.  6(/. 

THE  TRANSACTIONS  OF  THE  SECOND  INTERNATIONAL  ACTUARIAL  CONGRESS, 
London,  IS'.iS.     Royal  S\o,  eloth,  9J6  pp.     Price  oOs.  net. 

REGULATIONS  AND  SYLLABUS  OF  EXAMINATIONS  AND  QUESTIONS  SET  AT 
THE  EXAMINATIONS  held  in  1902  to  1905  inclusive,  oi  pages,  paper  cover. 
Price  Is.  Od.  net. 


I 


Also  the  following  works,  jointly  with  the  Faculty  of  Actuaries 

in  Scotland : 

UNADJUSTED  DATA: 

Combined  Experience  of  Life  Annuitants  (1863-1893). 

Deduced  from  the  records  eoutiibuted  by  Companies  iu  respect  of  Annuities  grauted 
within  the  United  Kingdom.     Price  21s.  uet. 
Combined  Experience  of  Assured  Lives  (1863-1893). 

Endowment  and  Minor  Classes  of  Assurances— Male  aud  Female.     Price  21s.  uet. 
■Whole-Life  Assurances — Males.    Price  42s.  uet. 
Wliole-I.ife  Assurauces— Females.    Price  21s.  net. 
ADJUSTED  DATA : 

British  Offices  Life  Tables  (1893): 

Monetarj-   Tables— Aggregate   Data — Deduced  from  the  Graduated  Experience  of 
Whole-Life  Particiiiating  Assurances  on  Male  Lives.    Price  42s.  net. 

Monetary    Tables— Select    Data — Deduced    from    the    Graduated    Experience    of 
Whole-Life  Participating  Assurauces  on  Male  LiYes.    Price  21s.  uet. 
British  Offices  Life  Annuity  Tables  (1893): 

Monetary  Tables— Select  Data— Deduced  from  the  Graduated  Experience  of  Life 
Annuitants,  Male  and  Female.     Price  31s.  i5d.  net. 
ACCOUNT  OF  THE  PRINCIPLES  AND  METHODS  adopted  in  the  Compilation  of 
the  Data,  the  Graduation  of  the   Experience,  and  the  Construction  of 
Deduced  Tables.    Price  15s.  net. 


Copies  of  the  above  Works  may  be  had,  by  Members  of  the  Institute,  at 
reduced  price,  on  application  to  the  Assistant  Secretary,  Staple  Inn,  W.C. 


Any  Member  of  the  Institute  of  Actuaries  may  obtain  one  Copy  of  each  of 
the  Publications  of  the  Institute,  for  his  own  use,  on  application  to  the  Assistant 
Secretary,  at  the  following  reduced  prices.  Postage  extra,  as  undernoted  :— 


G. 


Wood 


BY 


List, 
IN    One 


Sprague's  Select  Life  Tables 

Postage  -ii'ithin  the  United  Kingdom  ^. ;  Abroad  ^d. 
Finlaison's  Government  Annuity  Tables    ... 
Postage  7i'it/iin  the  United  Kingdom  '^d.  :  Abroad  ^. 

Text-Book.     Part  I.     (New  Edition)         

Postage  within  the  United  Kingdom  4^.  .•  Abroad  ^d. 

Text-Book.     Part  II.     (Second  Edition) 

Postage  zuithin  the  United  Kingdom  yi.  ;  Abroad  lod. 
A  Short  Collection  of  Actuarial  Tables.     Postage  paid. 
Friendly     Societies    (Messenger     Prize     Essay),     by' 

G.   F.  Hardy  {Paper  Cozier.)     Postage  paid 

The      Transactions      of      the     Second     International 

Actuarial  Congress,  London,  1898         

Postage  within  the  United  Kingdom  "jd.  ;  Abroad  \s, 
Lectures  on   the  L.\w  of   Real  Property',  by 

Hill.     {Paper  Cozier.)     Postage  paid  ... 
Lectures    on    the    Daily    Stock    and    Sh.are 

George  Clare.     {Paper  Cot-er.)     Postage  paid 
The    Two    above-named    Courses   of    Lectures 

Volume.     {Cloth)  
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Canadian  Vital  Statistics;  with  particular  reference  to  the 
Province  of  Ontario.  By  M.  D.  Grant,  B.A.,  F.I.A., 
Assistant  Actuanj,  Government  Insurance  Department, 
Ottawa,  Canada. 

[Read  before  the  Institute,  18  December  1905.] 

Investigations  of  the  mortality  prevailing  in  Canada, 
whether  among  assured  lives  or  the  population  at  large,  have  not 
up  to  the  present  been  frequent.  Such  enquiries  demand,  first  of 
all,  a  considerable  extent  and  precision  of  data,  and  these  are 
seldom  furnished  by  the  records  of  such  private  corporations  as 
do  business  in  a  new  country,  or  by  the  periodical  censuses 
undertaken  by  Government.  As  to  assured  lives,  most  of  the 
companies  now  transacting  the  business  of  life  assurance  in 
Canada  are  recent  entrants  into  the  arena,  and  of  such  of  them 
as  are  not  to  be  Included  in  this  class,  "it  is  yet  true  that 
most  of  their  assurances  have  been  effected  at  comparatively 
recent  dates ;  so  that  an  investigation  Into  the  mortality  of  the 
lives,  whether  undertaken  by  a  single  company  (supposing  its 
business  to  be  of  sufficient  magnitude)  or  by  any  combination  of 
companies,  would  be  subject  to  the  same  defects  as  are  chargeable 
against  the  Thirty  American  Offices^  Experience,  and  against 
many  others,  for  all  of  which  this  example — Titanic  in  all 
respects — may  stand.       Nevertheless,   one   Canadian    office — the 
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largest  and  oldest  domestic  company — some  years  ago  undertook 

such    an    investigation,    and     published    the    resuks    thereof, 

embracing  the  period  of  forty-six   years  from  its  foundation  in 

1847  to  the  year  1893.*     Of  the   character  and  extent  of  this 

experience  it  will  here  be  sufficient  to  say  that  it  was  confined  to 

male  lives;  that  the  preponderating  mass  of  the  assurances  were 

upon  the  whole-life  plan ;  that  the  total  number  of  entrants  was 

35,287,  of  whom  approximately  8  per- cent  had  died,  37  per-cent 

had  passed  out  by  withdrawal  or  maturity,  and  the  remaining 

55  per-cent  had  emerged  alive    at   the  date  when  observations 

Avere  closed ;  and  that  the  average  period  of  exposure  in  the  total 

experience  was  8"36  years.       Respectably  high   as  the  average 

period  of  exposure  seems,  too  much  must  not  be  inferred  from  this 

single  fact,  for  that  high  average  has  been  largely  contributed  to 

by  the  young  lives,  among  whom  the  mortality  is  of  necessity 

light.      Of   the    total    years    of   exposure,   more    than    one-half 

belongs  to  ages  below  40,   and  four-fifths    to    ages  below   50; 

whence   results  the  small  percentage   of  deaths  for  so  high  an 

average    exposure,  relatively    to    such    ripe    experiences    as    the 

Equitable,  the  Amicable,  the  Institute  of  Actuaries^  H^,  the  Gotha 

Life,  and  the  British  Ofiices^  0^ .    Apart  from  the  mere  magnitude 

of  the  data  comprised  in  an  experience,  these  two  features,  indeed, 

namely,  the   percentage  of    deaths    and  the  average  period  of 

exposure,  considered  together,  would  seem  to  constitute  the  best 

rough    test   of   the  general   sufficiency   and    distribution  of  the 

materials  npon  which  any  investigation  is  based.     It  is  to  be  said 

of  this  well-conducted   and,  on    the  whole,  valuable  experience 

which  we  are  now  rapidly  reviewing,  that  the  relative  inequality  of 

the  exposures,  considered  with  reference  to  the  several  age  groups, 

and  the  element  of  recency  of  selection,  which  is  to  a  considerable 

extent  inherent  in  veiy  important  tracts  of  the  main  aggregate 

table,  must  invalidate   its   claims    to   be  considered  completely 

representative  of  the  true  quality  of  assured  lives  in  Canada.    The 

truncated  mortality  table,  founded  upon  an  exclusion  of  the  first 

five  years  of  assurance,  or  about  43  per-cent  of  the  total  exposures, 

is  necessarily  of  an  indeterminate  character. 

The  total  number  of  deaths  embraced   in   the  above-noted 

experience  amounts  to  approximately  71  and  74  per-cent  of  the 

number  expected  according  to  the  H^  and  American  Experience/ 

*  Mortality  Experience  of  the  Canada  Life  Assurance  Company.  Times 
Printing  Co.,  Hamilton,  Ont.,  1895.  The  general  mortality  table  deduced  from 
the  observations  was  graduated  in  accordance  with  the  first  modification  of 
Makeham's  law. 
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Tables,  respectively,  and  to  about  79  per-cent  of  the  number  given 
by  the  0-^^  Table;  wherefore,  taking  the  Company's  Table  as  the 
standard,  the  mortality  among  assured  lives  in  Canada  runs  from 
20  to  40  per-cent,  according  to  age,  below  that  exhibited  by  the 
working  tables  of  the  British  Isles  and  the  United  States, 
Corroborative  evidence  is  also  to  be  found  in  the  fact  that  after 
the  materials  used  in  the  Thirty  American  Offices'  Experience 
had  been  collected  and  reduced,  it  was  shown  that  the  actual  loss 
of  the  contributing  companies  in  respect  of  their  business  in 
British  America  was  only  about  73  per-cent  of  the  expected  loss.* 
So  that,  making  all  allowances  proper  to  the  case,  and  looking 
somewhat  also  to  general  causes,  there  seems  substantial  reason 
for  the  prevailing  belief  that  the  true  mortality  of  Canadian 
assured,  and  therefore  with  strong  presumption  the  mortality  of 
the  people  as  a  whole,  will  be  found  to  fall  well  below  that  of 
most  other  English-speaking  countries,  like  classes  being 
compared  with  like. 

But  whether  life  offices  operating  in  Canada  are  wise  in 
assuming  the  difference  between  their  actual  and  expected  losses, 
as  determined  by  the  standard  tables  of  other  countries,  to  be 
wholly  of  the  nature  of  true  profit,  whereof  no  part  need  be  set 
aside  for  '^  suspended  mortality,"  is  a  question  that  deserves 
consideration. 

Such  being  the  condition  of  affairs  in  the  field  of  life 
assurance,  commonly  most  productive  of  authentic  and  precise 
materials,  it  remains  to  review,  however  slightly,  the  situation  in 
respect  of  the  general  population.  To  this  end,  it  will  be 
expedient  to  preface  the  subject  by  a  brief,  but  needful,  reference 
to  general  conditions. 

Canada  is  a  federation  of  British  States,t  which  occupy  the 
northern  half  of  the  North  American  Continent,  and  stretch,  north 
to  south,  from  the  4:9th  degree  of  north  latitude  to  beyond  the 
Arctic  circle,  and,  east  to  west,  from  the  Atlantic  to  the  Pacific.    Of 

*  St/stem  and  Tables  of  Life  Insurance,  p.  167.  The  "  probable  loss  "  there 
referred  to— the  "expected  loss"  of  the  text — was  calculated  by  what  Mr.  ileech 
caUs  the  "Common  American  Table  of  1S58."  This  is  the  table  which 
Mr.  Sheppard  Homans  constructed  from  the  fifteen  years'  experience  of  the 
Mutual  Life  of  New  York,  and  is  not^  as  some  appear  to  have  tbousrht,  the 
American  Experience  Table,  which  was  not  produced  until  1S67.  The  former 
table  conformed  more  nearly  than  the  latter  to  the  experience  of  British 
companies. 

t  At  present  the  political  texture  consists  of  nine  Provinces  and  six 
Territories,  whereof  the  Provinces  of  Quebec  and  Ontario  possess  seven-tenths  of 
the  total  population  of  the  country.  Alberta  and  Saskatchewan  were  created 
Provinces  by  Act  of  Parliament,  19U5. 
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this  vast  area,  free  from  deserts  as  it  is,  and  possessed  of  a  singularly 
noble  system  of  waterways,  two-thirds  at  least  is  capable  of 
sustaining  civilized  man  in  ease  and  abundance,  and  only  the 
extreme  hyperborean  tracts  are  irreclaimable  from  Nature.  In 
the  Maritime  Provinces  of  the  east,  the  climate  corresponds  fairly 
well  with  the  latitude ;  but  as  to  the  immense  west  and  north- 
west, it  were  useless  for  one  to  sit  down  before  his  globes  and 
hope,  solely  by  measurement  of  distances  from  the  equator, 
to  arrive  at  correct  conclusions  respecting  the  climate. 
Generalizations  of  this  nature,  which  omitted  to  take  into  account 
the  Gulf  Stream,  would  catalogue  the  British  Isles  as  ice-bound 
during  the  greater  part  of  the  year.  And  the  great  Japan 
Current,  which  laves  the  north-western  shores  of  America,  is, 
like  the  Gulf  Stream  in  northern  Europe,  a  wonder-worker  on 
this  Continent.  It  gives  to  Southern  British  Columbia  an 
almost  sub-tropical  vegetation ;  and  its  servants,  the  winds, 
leaping  the  barriers  of  the  Rockies — the  more  easily  in  proportion 
to  the  decreasing  altitude  northwards — produce  the  most 
astonishing  modifications  of  climate  throughout  an  area  fully 
twelve  hundred  miles  square,  extending  eastwards  as  far  as  the 
shores  of  Hudson's  Bay.*  It  is  impossible  for  any  but  the 
dullest  or  most  atrabiliar  of  mankind  to  dwell  in  mind  upon  the 
resources  of  this  remarkable  region  without  feeling  that  the  time 
must  come  when  busy  populations  shall  possess  it  and 
civilizations  flourish  there. 

After  this  somewhat  exuberant,  but  truthful,  description,  it  will 
seem  like  bathos  to  state  that  the  population  of  Canada  at  the 
present  day  is  probably  little  more  than  six  millions.  Such, 
however,  is  the  fact.  In  reality,  population  is  confined  to  a  belt, 
generally  narrow,  but  of  varying  width,  spanning  the  Continent 
just  north  of  the  United  States  boundary.  Up  to  the  end  of  the 
century  just  closed,  the  stream  of  immigration,  though  fairly 
constant,  was  small,  and  was  much  more  than  oiFset  by  the  heavy 
tribute  of  young  blood  exacted  from  Canada  by  the  unparalleled 
industrial  prosperity  of  the  neighbouring  Republic.  The  Eastern 
Provinces  still  pay  this  constant  tribute,  but  in  the  West  the  tide 
has  at  last  set  the  other  way,  and  its  rich  alluvial  plains  exercise 

*  The  isothermal  lines  for  this  region  do  not  even  approximately  follow  the 
parallels  of  latitude,  but  run  sharply  north-west  as  one  advances  from  tlie 
longitude  of  Lake  Superior  to  the  Pacific.  Thus  at  Dawson  City  in  the  Yukon 
(latitude  6J.°  + ),  oats,  turnips,  celery,  cauliflowers,  etc.,  are  i-aised  in  abundance, 
and  at  Fort  Macphcrson  (some  distance  within  tlie  Arctic  Circle),  the  potato  is 
successfully  cultivated  to  maturity. 
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a  magnetic  influence  on  the  men  of  the  south.  Since  the 
opening  of  the  new  century^  however^  the  stream  of  immigration 
has  begun  to  widen  and  deepen,  and,  what  is  of  greater  account,  its 
tlow  is  tolerably  pure,  being  composed  of  persons  chiefly  of  the 
Teutonic  and  Celtic  races,  with  only  a  sprinkling  of  the  parasitic 
classes  and  of  nondescripts.*  I  take  it  to  be  a  scientific  truth, 
however  much  Darwinians  theorizing  on  the  plastic  and 
cosmopolitan  nature  of  physiological  man  may  dissent,  that  no 
race  has  ever  yet  been  able  to  maintain  itself  for  long  when 
removed  from  its  ancient  habitat  to  one  which  diS'ers  widely  in 
climate.  Physicians  tell  us  that  there  is  no  such  thing  as  the 
acclimatization  of  an  inhabitant  of  northern  Europe  to  the  malarious 
climates  of  the  south :  the  fifth  generation  is  quite  as  liable  to 
febrile  attacks  as  the  original  immigrants ;  whereas  they  of  the 
soil  always  suff'er  incomparably  less.-t"  Conversely,  it  is  fairly 
certain  that  the  negro,  for  example,  unsupported  by  immigration, 
cannot  last  beyond  a  few  generations  north  of  45*  N.  lat. :  a  fact 
for  which  Canada  should  be  thankful,  as  often  as  she  remembers 
the  proportions  to  which  the  negro  problem  has  grown  in  the 
southern  States  of  America.  It  should  be  part  of  the  established 
polity  of  States  which  desire  accessions  of  population  so  to  guide 
or  check  the  immigration  that  these  high  treasons  against  Nature 
may  not  be  committed. 

In  view,  then,  of  the  conditions,  everyone  must  be  impressed 
at  the  outset  with  the  great  diflBculties  to  be  met  with  in  a 
country  of  such  wide  extent,  thinly  peopled  and  with  a  percentage 
of  the  population  always  on  the  wing,  in  following  accui'ately  the 
movements  of  the  people,  registering  their  number  and  the  births 
and  deaths  among  them,  and  otherwise  endeavouring  to  attain 
precision  in  the  various  departments  of  vital  statistics. 
Effectively  to  do  this  would  require  the  unceasing  attention  and 

*  During  the  year  ended  June  30,  1903,  128,364  declared  settlers  entered 
the  country,  as  against  an  average  of  less  than  40,000  per  annum  for  the 
previous  decade.  Of  this  number,  approximately  32  per-cent  came  from  the 
British  Isles,  and  38  per-cent  from  the  United  States.  For  the  corresponding 
year  ended  1904,  130,331  settlers  entered :  39  per-cent  being  from  the  British 
Isles,  and  35  per-cent  from  the  United  States.  The  figures  for  the  year 
ended  June  1905,  are  146,266,  with  percentages  of  45  and  30  from  the  British 
Isles  and  United  States  respectively.  See  also  au  article  in  the  Nineteenth 
Century  for  December  1902;   vol.  lii,  p.  910,  et  seq^. 

t  Witness  the  mortality  of  the  British  in  India,  of  the  French  in  Morocco,  of 
Europeans  on  the  West  Coast  of  Africa,  &c.  Almost  unlimited  examples  might 
be  given  of  the  heavy  mortality  experienced  by  European  troops  serving  in 
the  tropics,  the  native  troops  suffering  little  in  comparison.  The  capacity  of 
resisting  the  diseases  peculiar  to  any  climate  lies  deep  in  the  fibres  of  a  race,  and 
in  the  long  run  will  give  that  race  supremacy  over  the  soil. 
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training  to  be  found  only  in  a  permanent  bureau,  operating  under 
enlightened  methods.  But  a  permanent  bureau  does  not  exist 
in  Canada  (although  the  nucleus  of  one  has  been  provided  for  quite 
recently  by  Parliament),  and  for  the  solution  of  the  complex  ])roblem 
we  have  as  available  apparatus,  first,  registration  systems  of  births, 
deaths,  and  marriages  in  most  of  the  political  divisions ;  *  and 
secondly,  a  decennial  census,  taken  synchronously  with  those  of 
Great  Britain  and  her  other  Colonies.  The  registration  system  of 
Ontario  has  been  in  operation  for  many  years,  and  may  now  be 
said  to  be  an  efficient  one ;  those  of  the  other  divisions  have  been 
instituted  more  recently,  and  are  admittedly  more  imperfect.  In 
respect  of  censal  statistics,  Canada  is  perhaps  neither  much 
better  nor  much  worse  off  than  other  British  countries.  The 
New  World  indeed  reached  its  zenith  in  this  department  many 
years  ago  under  the  Inca  Emperors  of  Peru,  when,  according  to 
the  historian,  Prescott,  "  a  register  was  kept  of  all  the  births  and 
deaths  throughout  the  country,  and  exact  returns  of  the  actual 
population  were  made  to  the  Government  every  year.''  In 
view  of  such  an  ideally  wise  practice,  the  agitation  in  Britain 
and  the  United  States  for  a  quinquennial  census  seems  modest 
indeed. 

The  census  returns  of  Canada,  besides  giving  the  results  of 
actual  enumerations  of  the  people,  furnish  statistics  illustrative  of 
the  usual  variety  of  subjects;  but  these  need  not  concern  us 
here.f  The  population  is  given  by  Provinces  for  groups  of  ages, 
and  it  has  been  customary  also  to  compile,  likewise  for  groups  of 
ages,  the  deaths  occurring  in  the  year  ended  on  Census  day.  For 
purposes  of  determining  rates  of  mortality,  it  is  notorious,  of 
course,  that  while  the  population  figures  may  on  the  whole  be 
accepted,  the  deaths  so  given  are  untrustworthy,  being  generally 
much  understated.  In  the  census  of  1901,  however,  the 
authorities  undertook  to  determine  with  the  utmost  possible 
accuracy  the  deaths  of  the  census  year  in  the  Province  of 
Ontario — which  Province  alone  contains  about  two-fifths  of  the 
total  population  of  the  Dominion.  With  this  end  in  view,  the  census 
authorities  collaborated  with   the  Registrar  of  Ontario;    the  two 

*  Rogistratiou  is  a  inattcr  lying  solely  witliiu  the  jurisdictions  of  the 
Provincial  and  Territorial  legislatnres,  but  has  not  hitherto  received  from  those 
bodies  the  attention  which  it  deserves.     Nova  Scotia  has  no  registration. 

t  Those  desiious  of  general  information  as  to  the  state  of  Canada  should 
consult,  iu  addition  to  census  reports,  the  Statistical  Year  Book  of  Canada, 
published  by  the  Government.  This  book,  now  in  its  twentieth  year  of  issue, 
gives  iu  synoptical  form  information  regarding  the  resources,  development  and 
general  condition  of  the  country  from  time  to  time. 
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independent  sets  of  death  schedules  were  compared  seriatim, 
and,  where  differences  existed,  the  individual  cases  were  patiently 
investigated  until  the  truth  was  arrived  at.  There  is,  therefore, 
every  reason  to  believe  that  considerable  reliance  may  be  placed 
upon  the  Ontario  deaths  for  the  year  in  question. 

From  what  has  been  said,  it  will  be  understood  that  no  data 
is  in  existence  for  the  calculation  of  rates  of  mortality 
applicable  to  all  Canada.  Nor  would  it  be  desirable,  I  believe, 
to  proceed  to  the  calculation  of  such  rates ;  for  the  French 
Province  of  Quebec  has  always  exhibited  a  considerably  higher 
mortality  than  the  rest  of  Canada,  while  Manitoba,  British 
Columbia,  and  the  Territories  are  constantly  receiving  fresh 
accessions  of  young  persons  of  the  strongest  physique,  and 
consequently  show  abnormally  low  death  rates.  To  investigate 
the  cases  of  Quebec  and  Ontario  separately,  however,  would  be 
roughly  equivalent  to  investigating  the  mortality  of  French- 
speaking  and  English-speaking  Canadians.  Leaving  Quebec  out 
of  account,  as  at  present  affording  no  data,  it  is  to  be  said  of 
Ontario  that  it  is  broadly  typical  in  ethnological  respects  of  the 
remainder  of  Canada;  that  it  contains  between  fifty  and  sixty 
per-cent  of  the  English-speaking  population  of  the  country,  has 
been  comparatively  long  established,  and  is  not  subject  to  sudden 
increases  of  population — immigration  being  balanced,  if  not 
over-balanced,  by  emigration.  For  these  reasons,  the  case  of 
Ontario  may  be  examined  more  particularly. 

But  any  present  determination  of  the  mortality  of  Ontario 

must   hinge   upon    the  deaths  of  a  single  year,  which,  however, 

have  been   arrived   at    by    methods  which    make    for   accuracy. 

These  are  given  by  quinary  age-periods   as   far  as   age   15;  from 

15  to  74,  by  decennial  age-periods,  but  beyond  the  latter  age  are 

lumped  under  the  provoking   sign-post,   "  75  and  over.^'     The 

population  figures,  on  the  other  hand,  are  tabulated  by  quinary 

age-groups  to  the  limit  of  life.     Although  the  defects  arising 

from  this  inconsistent  usage   may  to  some  extent  be  overcome, 

there  is  much  to  be  said  against  deriving  mortality  rates  from  the 

deaths  of  a  single  year,  however  accurate.*     If  the  selected  year 

be  in  any  way  an  abnormal   one,  specially   healthy  or   specially 

unhealthy, what  value  shall  be  set  upon  the  resulting  figures?   This 

being  admitted,  it  can  only  be  said  that  in    Ontario  the  year  in 

question  was  to  all  appearances  a  quite  normal  one,  and  that  to 

*As  an  example  of  the  employment  of  such  material,  all  students  of  the 
Institute  will  recollect  a  paper  of  the  late  A.  F.  Burridge,  "  On  the  Kates  of 
Mortality  in  Victoria,  &c.",  J.I. A.,  xxiii,  309. 
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know  approximately  the  mortality  at  a  certain  epoch  may 
subserve  useful  purposes,  present  and  future. 
Infantile  Mortality. 
For  determination  of  the  rates  of  mortality  at  infantile  ages, 
we  must  discard  the  population  figures  of  the  census,  and  deal 
with  the  births.  These,  as  obtained  from  the  reports  of  the 
Registrar-General  for  Ontario,  are  given  for  the  requisite  number 
of  years  in  Table  I,  and  along  with  them  the  infantile  deaths  of 
the  census  year.  No  figures  are  available  for  examination  of  the 
mortality  in  the  several  sections  into  which  the  first  year  of  life 
is  commonly  divided. 

Table  I. — Oxtaeio. 
Births  and  Deaths  as  specified. 


Births 
Year 

Ages 

Deaths,  Ceksus  Year  1900-1 

:nst  March          ^^^ 

Females 

Males 

Females 

1896  21,534 

1897  25,200 

1898  24,068 

1899  23,929 

1900  23,062 

1901  23,774 

20,238 
23,399 
22,710 
22,424 
21,717 
22,257 

Under  1  year 

1  to  2  years 

2  to  3     „ 

3  to  4     „ 

4  to  5     „ 

Total    ... 

3,740 
730 
343 
217 
179 

2,957 
633 
293 
218 
158 

5,209 

4,259 

If  it  suited  the  present  purpose  to  employ  the  births  by 
calendar  years,  the  usual  assumption  regarding  their  uniform 
distribution  throughout  any  one  such  year  would,  I  find  on 
investigation,  be  admissible.  But  where  the  unit  of  time  most 
convenient  for  the  purpose  runs,  as  in  the  present  case,  from 
1st  April  to  31st  March,  the  births  of  the  first  half-year  will 
considerably  outnumber  those  of  the  second  half-year,  and  an 
appreciable  error  would  be  introduced  by  proceeding  upon  the 
usual  assumption.  Having  tabulated  by  months  the  births  for 
the  six  years  given  above,  and  having  combined  all  those  which 
occurred  between  1st  April  and  30th  September  during  the  six 
years,  and  likewise  those  which   occurred   between   1st  October 

and  31st  March,  I  found  the  result  to  be :  — 

Males  Females 

Aggregate  births  first  half-years      ...     72,728  68,179 

„  „      second  half-years . . .     68,839  64,566 

The  ratio  of  excess  of  first  half-years  over  second  is  thus 
approximately  the  same  for  both  sexes,  and  instead  of  assuming, 
for  example,  that  the  births  for  the  two  years  ended  31st  March 
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1901,  take  place  as  at  1st  April  1900,  it  would  be  more  correct 
to  refer  them  to  a  point  of  time  five  days  earlier.     In  order  to 
give  effect  to  this  conclusion,  the  rate  of  mortality  at  age  0  was 
derived  from  the  expression, 
365 


qo  = 


870 


(Deaths  under  one  year,  1900-1) 


1 


^    (Births  1899-1900  + Births  1900-1) 

The  same  principle  was  followed  in  determining  qi  .  .  .  Qi,  and 
no  further  adjustment  was  made  except  in  the  case  of  Qi,  where, 
for  the  reason  that  the  births  of  the  year  ended  March  1896  are 
quite  obviously  too  small,*  a  lower  rate  was  substituted,  which 
gave  a  smoother  junction  with  the  main  curve.  The  rates  thus 
obtained  are  set  forth  in  Table  II,  where  are  also  given  for 
general  comparison  the  infantile  rates  of  the  ''New  English  Life 
Table '^,  derived  from  data  of  the  interceusal  period,  1881-90,  and 
likewise  of  a  "  Life  Table  for  Scotland,"  recently  published, 
based  upon  data  of  the  decennial  period  terminated  1900. t 

Table  II. — Ixfaxtile  Eates  of  Mobtalttt,  Omaeig,  ExGLAyn 
AND  Wales,  and  Scotland. 


Age 

OSTAKIO,  1901 

ESGLASD  AND   WaLES, 

lSSl-90 

Scotland,  1S91-1900 

Males 

Females 

Males           Females 

Males 

Females 

0 

1 
2 
3 
4 

•15755 
-03640 
•01738 
•01090 
•00777 

•13267 
•03262 
•01526 
•01032 
•00764 

•16104          -13113 
•05730          -05271 
•02383          -02300 
-01539          -01513 
•01141          -01102 

•14343 
•052S7 
•02214 
•01324 
-00934 

•11789 
•05027 
•02188 
•01344 
•00970 

It  is  proper  to  point  out  that  the  rates  for  Ontario  given 
above  are  in  all  probability  overstated.  The  Registrar-General 
has  frequently  complained  that,  while  the  provisions  of  the 
Registration  Act  are  in  general  well  complied  with  in  respect  of 
marriages  and  deaths,  there  is  more  laxity  in  reporting  births. 
Such  a  condition,  if  true,  would  operate  to  reduce  the  true 
denominator  of  the  fraction,  and  thus  give  rise  to  rates  greater 
than  those  actually  prevailing.  It  will  be  observed,  however, 
that,  with  certain  exceptions  in  the  first  year  of  life,  the  rates  as 

*  lu  1896  certain  ameudmeuts  were  made  in  the  Begistratiou  Act,  and  the 
direct  result  seems  to  have  been,  among  other  things,  a  better  return  of  births 
for  the  subsequent  years. 

t  "  Life  Table  for  Scotland,  based  ou  the  Census  Enumerations  of  18'Jl  and 
1901,  &c.",  by  ilr.  T.  Adam,  il.A.  Journal  of  the  Eoyal  Statistical  Society, 
vol.  Ixvii,  p.  448. 
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tlicy  stand  run  lower  than  those  of  the  home  countries,  the 
diilcrences  being-  on  the  whole  not  inconsiderable.  To  the  many 
who  believe  that  the  mortality  among  infants  is  to  be  regarded  as 
a  good  criterion  of  the  general  health  of  a  given  population,  this 
fact  will  seem  to  bear  a  broad  application. 

Reference  has  been  made  to  the  notably  unequal  distribution 
of  births  throughout  the  various  months  of  the  year,  and  before 
proceeding  it  may  be  well  to  add  a  further  word  upon  this  point. 
To  re-state  the  fact, — on  an  average  of  the  six  yearly  periods 
referred  to  above,  out  of  every  1,000  births  of  both  sexes,  513'7 
took  place  during  the  first  half,  and  -iS^'o  during  the  second  half, 
of  the  year  ending  31  March.  The  corresponding  figures  for 
England  and  Wales,  for  an  average  of  eleven  years  ending  with  the 
same  point  of  time,  are  504"7  and  495*3  respectively.  It  is  obvious, 
of  coui'se,  that  the  cause  of  the  disproportion  in  Ontario  must  be 
sought  for  in  some  accidental  circumstance,  quite  remote  from 
the  induence  of  the  seasons  upon  reproduction  itself ;  and  that  it 
is  in  fact  to  be  ascribed  to  the  marriages  being  celebrated,  for 
climatic  and  sentimental  reasons,  in  much  larger  numbers  at 
certain  seasons  than  at  others.  The  accompanying  diagram 
exhibits  graphically  the  yearly  birth  and  marriage  curves,  being 
based  on  an  average  of  the  six  years  in  question. 
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The  origin  of  the  marriage  curve  has  beeu  placed  nine  mouths 
earlier  than  that  of  the  birth  curve,,  in  order  to  allow  roughly  for 
the  period  between  time  of  marriage  and  birth  of  children. 
Comparison  being  thus  facilitated,  the  similarity  of  type 
manifested  by  the  two  curves  is  seen  to  be  as  striking  as 
could  have  been  anticipated  ;  showing  clearly  that  that  portion 
of  the  annual  births  which  remains  after  elimination  of  the  first- 
born must  occur  with  approximately  equal  frequency  in  equal 
parts  of  any  year. 

The  birth-rate  of  Ontario,  measured  as  a  percentage  of  the 
population,  has  been  steadily  declining  for  a  number  of  years,  a  fact 
frequently  commented  upon  by  the  Registrar- General  and  by 
many  others  who  dislike  the  appearance  of  this  sinister  symptom. 
But  whether  the  fact  be  attributable  to  a  diminished  number  of 
births  per  marriage, — due  weight  being  given  to  the  relative 
numbers  of  wives  in    the  various  age-groups, — or  to  a  gradual 

Table  III. — Ontario. 
Population  and  Mean  Population,  1901. 


Ages 

POPULATIO", 

1901  Census 

Mean  Pophlatiok,  Census  Year 

Males 

Females 

3Iales 

Females 

0 

23,600 

22,813 

23,635 

22,805 

1 

20,537 

19,671 

20,567 

19,665 

2 

22,710 

22,334 

22,743 

22,327 

3 

22,972 

22,710 

23,005 

22,702 

!         4 

0-4 

23,993 

23,242 
110,770 

24,027 

23,234 

113,812 

113,977 

110,733 

5-9 

116,678 

113,651 

116,846 

113,613 

10-14 

116,588 

113,024 

116,768 

112,986 

15-19 

114,848 

114,281 

115,014 

114,243 

20-24 

104,322 

111,146 

104,473 

111,109 

25-29 

86,588 

91,540 

86,713 

91,509 

30-34 

76,099 

78,365 

76,209 

78,339 

35-39 

71,836 

71,761 

71.939 

71,737 

40-44 

64,243 

62,470 

64,336 

62.449 

45-49 

53,474 

50,681 

53,-551 

50,664 

50-54 

45,134 

43,757 

45,199 

43,742 

55-59 

35,645 

34,780 

35,696 

34,768 

60-64 

31,824 

30,674 

31,870 

30,664 

65-69 

24,519 

22,616 

24,555 

22,609 

i          70-74 

17,897 

16,685 

17,922 

16,680 

75-79 

11,146 

10,109 

11,162 

10,106 

80-84 

6,103 

5,461 

6,112 

5,459 

85-89 

2,132 

1,986 

2,135 

1,985 

90-94 

599 

612 

600 

612 

95  &  over 

186 

186 

186 

186 

Unclassified 

2,965 

1,754 

All  Ages 

1 
1,096,638 

1,086,309 

1,095,263 

1,084,193 
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postponement  of  the  average  marriage-age,  resulting  directly  in  a 
shortening  of  the  child-bearing  period,  has  never  been  deter- 
mined. Statistics  as  to  the  ages  of  the  married, — a  feature  of 
all  our  censuses  in  tlie  i)ast, — were  collected  in  1901;  but  the 
census  officials  having  concluded  that  they  cannot  spare  the  time 
necessary  for  their  reduction,  it  is  not  possible  for  the  present  to 
institute  a  rigorous  analysis  such  as  would  be  likely  to  indicate 
the  true  solution. 

Mortality  at  Ages  above  Five  Years. 

Although  the  Avork  of  the  Canadian  census  for  1901  is  now 
completed,  some  of  the  figures  proper  to  the  present  enquiry  have 
not  yet  been  made  public.  By  the  courtesy  of  the  Census 
Commissioner,  however,  I  was  permitted  to  see  the  schedules. 
In  Table  III  is  given  the  population  of  Ontario  according  to  the 
census.  The  "  unclassified  "  having  been  distributed  rateably  over 
the  various  age-groups,  the  mean  population  of  the  census  year 
was  then  computed,*  and  is  set  down  in  the  same  Table. 

Table  IV  exhibits  the  deaths  of  the  year,  and  the  central  rates 

Table  IV. — Ontaeio. 
Deaths  and  Central  Death  Rates,  1901. 


Ages 

Deaths,  Census  Year,  1901 

Central  Death  Rate 

Males 

Females 

Males 

Females 

0 
1 
2 
3 

4 

0-4 

5-9 
10-14 
15-24 
25-34 
35-44 
45-54 
55-64 
65-74 
75  &  over 

3,740 
730 
343 
217 
179 

2,957 
633 
293 
218 
158 

;:: 

5,209 
483 
339 
1,259 
1,123 
1,029 
1,220 
],444 
2,132 
3,011 

4,259 
478 
370 
1,313 
1,339 
1,184 
1,056 
1,312 
1,819 
2,863 

•04570 
•00413 
•00290 
•00574 
•00689 
•00755 
•01235 
•02137 
•05019 
•14910 

•03846 
•0O421 
•00327 
•00596 

•00788 
•00882 
•01119 
•02005 
•04630 
•15604 

All  Ages 

17,249 

16,023 

•01575 

•01478 

*  The  factors  employed  were  determined  from  the  figures  of  the  1891  and 
1901  censuses : 

Males.  Females. 

Ontario  population  as  by  census  of  5  April  1891  1,069,487     1,044,834 

31  March  1901  1,096,638     1,086,309 

Hence  the  multipliers  necessary  for  bringing  the  jiopulation  as  of  31  March 
1901,  to  a  point  of  time  six  months  earlier  are  ^9987456  for  males  and  ^9980528 
for  females. 
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of  mortality  for  the  several  age  groups.  There  were  22  males  and 
19  females  of  doubtful  age,  and  these  I  decided,  after  enquiry, 
to  assign  to  the  groups  lying  beyond  age  34,  The  relative 
smallness  of  the  numbers,  however,  makes  this  a  matter  of  little 
moment. 

A  statement  of  the  deaths  relatively  attributable  to  the 
various  forms  of  disease  is  likely  to  be  of  general  interest, 
apart  from  its  obvious  connection  with  the  present  subject. 
Accordingly,  in  presenting  the  figures  for  Ontario,  it  was 
thought  advisable  also  to  include  those  for  Quebec  and  for 
Canada  as  a  whole,  which  is  done  in  Table  V.  The  causes  of 
death  are  registered  in  accordance  with  the  Bertillon  system 
of  nomenclature,  recommended  for  adoption  by  the  International 
Commission  which  met  at  Paris  in  1900. 

Table  V. — Nosological: 

Showing,  out  0/1,000  Deaths  in  Quebec,  Ontario,  and  the  tvhole  of 
Canada,  in  1901,  the  Numbers  attributable  to  Various  Causes. 


Cause  of  Death 

Canada 

Quebec 

Ontario 

Males 

Females 

Males 

Females 

Males 

Females 

Typhoid   .... 

32-94 

26-93 

26-89 

24-00 

34-98 

28-83 

Measles     .... 

16-44 

15-94 

29-34 

24-43 

6-55 

9-29 

Scarlet  Fever    . 

15-78 

19-01. 

31-62 

36-73 

7-74 

8-82 

Diphtheria  and  Croup 

49-50 

51-55 

73-75 

73-98 

27-68 

30-03 

Influenza  . 

32-19 

35-05 

35-37 

36-39 

21-95 

28-12 

Tuberculosis 

131-89 

175-72 

113-35 

171-71 

118-55 

154-96 

Cancer      .... 

30-98 

46-91 

18-17 

26-68 

3907 

51-23 

Apoplexy  and  Paralysis 

55-91 

59-54 

4400 

48-51 

71-82 

76-01 

Diseases  of  the  Heart 

68-42 

74-76 

45-71 

53-71 

93-70 

105-24 

Bronchitis  and  Pneumonia 

130-47 

124-47 

105-28 

97-20 

154-27 

150-43 

Affections  of  the  Stomach  . 

13-15 

11-93 

10-92 

10-14 

12-88 

11-86 

„            „       Intestines 

123-73 

107-24 

178-36 

141-12 

100-62 

92-53 

»            „       Ijivcr 

10-28 

9-30 

8-07 

8-23 

13-77 

11-04 

Diseases  of  the  Kidneys    . 

31-61 

18-28 

16-95 

9-36 

39-67 

25-97 

Puerperal  Diseases    . 

22-98 

21-14 

20-57 

Congenital  Debility  . 

97-86 

80-74 

155-31 

12605 

70-11 

53-85 

Senile  Debility . 

87-13 

102-15 

65-84 

80-31 

104-11 

119-61 

Suicide      .... 

3-51 

1-02 

2-12 

•35 

4-24 

1-27 

Accident  .... 

68-21 

16-45 

38-95 

9-96 

78-29 

20-34 

All  Causes 

1,000-00 

1,000-00 

1,000-00 

1,000-00 

1,000-00 

1,000-00 

It   will    not 

be   amii 

is   to  not 

e   in    pas 

sing  that 

a    heav 

ier 

mortality,  espec 

ally  amoi 

ig  infant 

s,  prevails 

in  Que 

3ec  than 

in 
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any  other  part  of  Canada.  The  mortality  per  1,000  of  the 
general  population  has  for  this  Province  been  set  down  at  18*54 
for  1901,  as  against  15*27  for  Ontario  and  15'12  for  all  Canada. 
The  high  death-rate  is,  as  usual,  accompanied  by  a  high  birth- 
rate;  which,  again,  has  had  the  looked-for  effect  o^  flushing,  so 
to  speak,  the  age-groups  pertaining  to  infancy  and  childhood,  as 
may  be  seen  in  Table  VI. 

Table  VI. — Quebec  and  Ontario. 

Showing  the  Population  of  each  Province  at  early  ages per-cent  of 
its  Total  Population,  1901. 


Ages 

Queliec 
(Birth  Rate  30-6  per  1,000) 

Ontario 
(Birth  Rate  21-1  per  1,000) 

0 
1 
2 
3 

4 

0-4 

5-9 

10-14 

305 
2-85 
2-91 

2-85 
2-75 

2-13 

1-85 
207 
2-10 
216 

14-41 
12-74 
11-55 

10-31 
10-57 
10-54 

Reverting  to  the  subject  of  the  Ontario  mortality-rates, 
it  was  found  that  the  only  satisfactory  method  of  dealing 
with  the  materials  exhibited  in  Tables  III  and  IV  was 
unquestionably  the  original  Graphic  method  of  Milne.  The 
well-known  disadvantages  of  interpolation  by  a  mathematical 
formula  would  become  much  accentuated  in  a  case  like  the 
present ;  nor,  without  preconceived  notions  as  to  the  trend 
of  the  curves,  could  the  most  skilful  draughtsman  steer  a 
good  course  with  only  the  central  decennial  death-rates  for 
stars  of  the  firmament.  But,  by  distributing  the  population 
and  the  deaths  separately,  one  is  enabled  to  make  the  most  of 
the  data.  The  central  rates  of  mortality  at  consecutive  ages  were 
so  obtained,  and  these  having  been  plotted  down  on  cross-section 
paper,  any  roughnesses  were  removed.  From  the  w^  values  of 
the  final  curve,  the  p^  values  w^re  derived  by  means  of  the  well- 
known  relationship  subsisting  between  the  two  functions.  The 
best  practical  test  of  the  graduation  seemed  to  consist  in  a 
comparison  of  the  actual  deaths  of  any  age-group  with  the  sum 
of  the  products  of  Px.m.v  for  that  group ;  where  P^  stands  for  the 
mean  population  at  age  x,  as  obtained  from  the  Milne  interpola- 
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tion  curve.     Table  VII  enables  such  a  comparison  to  be  made  as 
far  as  age  75, 

Table  YII. — Oxtaeio. 
''Expected"  and  Actual  Deaths  in  1901. 


The  period  from  75  upwards  required  somewhat  arbitrary 
treatment.  I  terminated  the  male  curve  at  age  102^  and 
the  female  at  103.  But  the  rates  of  mortality  in  the  latter 
present  the  anomalous  feature  of  being  higher  for  this  period 
than  in  the  male  curve;  and  since^  apart  from  this,  the  figures 
would  no  doubt  be  looked  upon  as  more  or  less  fanciful^  I  refrain 
from  giving  the  results.  The  mortality  tables,  therefore^  are  given 
only  to  age  75,  and  these  will  be  found  in  Table  VIII,  where  the 
Ix,  dx  and  px  columns  are  exhibited.  For  comparison,  the 
probabilities  of  life  of  the  "  ^t^  Healthy  Districts'  Table  " 
(England  and  Wales,  1881-90),  and  of  the  Scottish  Table 
previously  referred  to,  are  added. 

A  brief  mention  of  the  more  salient  features  of  the  mortality 
curves  will  be  suflacient  here.  In  the  male  curve  the  mortality 
attains  a  minimum  at  age  12,  from  which  point  it  increases 
rapidly  to  age  20  or  21,  and  thence  more  slowly  to  age  27.  After 
this  age  the  rates  begin  to  diminish,  and  continue  so  doino-  until 
age  31  or  32,  and  thereafter  increase  very  gradually  until  the 
early  forties.  The  feature  of  a  higher  rate  of  mortality  being 
found  to  operate  below  age  25,  or  thereabouts,  than  for  the 
subsequent  few  years  of  life,  has  recurred  in  so  many  experiences 
(based  upon  the  returns  both  of  special  classes  and  of  popula- 
tions), that  it  no   longer  excites  comment;   and  in  the  present 
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case  the  only  surprising  incident  is  the  comparatively  late  ages 
at  which  the  phenomenon  appears.  General  reasoning  leads  to 
the  couclusion  that  the  healthier  the  body  of  lives  under 
observation  the  more  pronounced  will  this  feature  be — a  view 
that  receives  some  support  from  the  observations  on  males  in  the 
Peerage,  Gotha,  Scottish  Widows'  Fund,  and  other  experiences. 
It  is  conceivable  also  that  certain  climates,  by  retarding  the 
period  of  pubescence  and  of  functional  maturity  in  general, 
may  have  the  effect  of  prolonging  to  a  later  age  the  period  of 
excess  mortality  which  characterizes  early  manhood.  At  all 
events,  the  graduation  could  not  in  the  present  case  have  been 
successfully  accomplished  without  introducing  this  characteristic. 

The  time  of  lightest  mortality  for  females  occurs  at  age  11. 
After  this  age  the  rates  increase,  gradually  at  first,  then  more 
sharply,  to  about  age  19.  For  the  next  four  or  five  years,  corres- 
ponding to  the  short  period  between  tolerably  complete 
development  and  assumption  of  the  duties  of  motherhood,  there 
is  a  lull  in  the  mortality.  But  in  the  vicinity  of  age  25  a  sharp 
increase  in  the  rates  commences  (the  average  age  at  marriage  of 
Ontario  females  has  been  computed  at  25"3  years),  and  continues 
for  a  few  years,  after  which  the  increase  becomes  more  gradual. 
The  decennial  period  following  age  35  is  characterized,  in  the 
female  as  in  the  male  curve,  by  a  very  slow  rate  of  increase ; 
and  this  feature  must  be  allowed  to  remain,  if  we  assume  the 
data  to  be  accurate. 

It  is  proper  to  mention,  before  concluding,  that  the  1901 
population  of  Ontario  included  nearly  20,000  Indians  and  about 
5,000  Half-breeds — so  called — among  whom  the  death-rate  is 
considerably  heavier  than  among  whites.  This  section  of  the 
population  could  not  be  eliminated  from  the  data,  as  its  age- 
distribution  had  not  been  investigated ;  but  although  it  amounts 
to  but  little  over  one  per-ecnt  of  the  total  population  of  the 
Province,  the  rates  may  be  affected  at  certain  points  to  an 
appreciable  extent. 
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Table  YIII. — Mortality  Tables,  Oxtarto,  1901. 

Shnwinr/  also  the  Prohahilities  of  Life   at   recent  epochs  in  the 
Healthy  Districts  of  England,  and  in  Scotland. 

Males  Females 


Healthy 

DiSTRfCTS 

Healthy 
Dlstricts, 

On-tario,  1001 

Ekgland 

AN-D 

Scotland. 
1S91-1900 

Ontario,  1901 

Englaxd 
and 

Scotland 
1>91-1000 

Ag. 

Wales, 

Age 

Wales 

" 

lSSl-90 

0 

I.SnI-90 
Px 

/;. 

d. 

Px 

P:c 

P^ 

h 

^. 

Px 

Px 

( 

)   100,000 

1 . 

15,755 

•84245 

-S80S5 

•85657 

100,000 

13,267 

-86733 

■90650 

•S3211 

I     81,215 

3,067 

•96360 

-96679 

•94713 

1 

86,733 

2,829 

-96738 

•97016 

-94973 

I     81,178 

1,410 

•98262 

■98684 

•97786 

2 

83,904 

1,281 

•98474 

■98743 

■97812 

1 

J     79,768 

870 

•98910 

•99096 

•98676 

3 

82,623 

852 

-98968 

•99137 

•98656 

i 

I     78,898 

613 

•99223 

•9928S 

•99066 

4 

81,771 

62.5 

-99236 

•99334 

■99030 

\ 

)     78,285 

469 

•99401 

■99144 

•99343 

5 

81,146 

483 

•99405 

■99484 

■99322 

;     77,816 

351 

-99549 

■99567 

•99445 

6 

80,663 

383 

•99525 

■99594 

■99413 

■     77,165 

300 

-99613 

■996G0 

■99524 

7 

80,280 

313 

•99610 

•99671 

■99493 

i     77,165 

257 

-99666 

■99727 

■99598 

i     8 

79,967 

274 

■99657 

■99721 

•99554 

^     76,908 

239 

■99689 

•99770 

•99650 

9 

79,693 

322 

■99696 

■99751 

■99614 

, 

1     76,669 

215 

•99720 

■99793 

■99683 

10 

79,371 

234 

•99705 

■99763 

•99638 

76,454 

200 

•99738 

•99s00 

■99691 

11 

79,137 

227 

■99714 

■99763 

•99647 

76,254 

198 

•99741 

■99793 

■99690 

12 

78,910 

241 

•99694 

•99751 

•99646 

76,056 

226 

•99703 

•99777 

■99683 

13 

78,669 

269 

•996.58 

•99730 

•99641 

1.     75,830 

271 

•99642 

■99753 

•99665 

14 

78,400 

313 

•99601 

•99702 

•99625 

)     75,559 

311! -99589 

•99724 

•99615 

1  15 

78,087 

365 

•99533 

■99670 

•99535 

^ 

5     75,248 

354    -99529 

•99692 

■99532 

16 

77,722 

405 

■99478 

•99635 

•99496 

■     74,894 

389    -99481 

•99660 

•99156 

17     77,317 

433 

■99441 

■99603 

■99476 

i 

5     74,505 

414    -99444 

•99631 

■99421 

18      76,884 

416 

■99420 

•99576 

•99460 

1^ 

)     74,091 

437 

•99410 

•99605 

■99397 

19     76,438 

460 

■99398 

•99554 

•99446 

( 

)     73,654 

453 

•99386 

•99582 

•99374 

20 

75,978 

468  !  99384 

•99536 

•99434 

L     73,201 

465    -99364 

■99560 

•99350 

21     75,510 

477   -99368 

•99520 

•99420 

5     72,736 

474   -99348 

■99537 

■99314 

22 

75,033 

484    -99355 

•99503 

•99404 

J     72,262 

480  1  -99336 

•99513 

•99276 

23 

74,549 

491    -99342 

•994S4 

•99382 

V     71,782 

483    -99328 

•99486 

•99261 

24 

74,058 

499    -99325 

•99462 

•99360 

» 

)     71,299 

484  j -99320 

•99459 

•99276 

25 

73,559 

514    -99302 

•99438 

•99345 

>     70,815 

489  !  -99310 

•99133 

•99291 

26     73,045 

530   -99274 

•99415 

•99331 

1     70,326 

490    -99304 

•99410 

•99286 

.  27  '  72,515 

546    -99247 

•99393 

■99309 

}     69,836 

481    -99311 

•99389 

•99274 

28     71,969 

558    -99225 

•99374 

■99269 

)     69,355 

473 

•99318 

■99370 

•99258 

29     71,411 

568    ^99205 

•99355 

•99222 

)     68,882 

465 

-99325 

•99353 

•99238 

30  1  70,843 

576  '  •99186 

•99338 

•99185 

.     68,417 

457    -99331 

•99336 

•99213 

31      70,267 

580    -99175 

•99323 

•99154 

» 

1     67,960 

455  '  -99331 

■99320 

■99183 

32      69,687 

.582    -99165 

•99308 

■99126 

67,505 

454    -99327 

■99302 

■99148 

33      69,105 

549    -99157 

•99295 

•99101 

67,051 

455    -99322 

•99282 

■99108 

34 

68,556 

582    -99151 

-99282 

■99079 

66,596 

457    -99313 

•99262 

■99066 

35 

67,974 

579   -99148 

•99270 

•99059 

66,139 

462    -99302 

•99240 

■99025 

36 

67,395 

579    ^99142 

•99258 

•99039 

65,677 

466 ,  -99290 

•99216 

■98982 

37 

66,816 

577    •99136 

•99246 

•99019 

65,211 

473    -99276 

•99190 

•98937 

38  1 

66,239 

575   •99132 

■99235 

•98999 

6i.738 

479   -99260 

■99162 

■98888 

39 

65,664 

573    ^99128 

-99223 

•98977 

1 

i              ^ 

/OL.  XJ 

L. 

L 
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Table  VIII — continued. — Mortality  Tables,  Ontario,  1901. 

Showing  aJso   the  Prohahilities  of  Life  at  recent  epochs   in   the 
Healthy  Districts  of  England,  and  in  Scotland. 

Males  Females 


Healthy 

Districts 

England 

Scotland, 

Ontario,  li»ui 

AND 

lS9l-iyOO 

Age 

Walks, 

lSSl-90 

iz 

d. 

Px 

Px 

Px 

40 

61,259 

486 

•99243 

•99132 

•9SS38 

41 

63,773 

40G 

•99223 

•99100 

•98786 

42 

63,277 

5U6 

•99199 

•99066 

•98729 

43 

62,771 

523 

•9916S 

•99031 

•98669 

44 

62,218 

542 

•99128 

•98993 

•98606 

45 

61,706 

571 

•99076 

•98953 

•98539 

46 

61,135 

598 

•99022 

•98909 

•98467 

47 

60,537 

629 

•98961 

•98861 

•98388 

48 

59,908 

662 

•98894 

•98806 

•98301 

49 

59,246 

699 

•98821 

•9S745 

•98210 

50 

58,547 

736 

•98743 

•98677 

•98106 

51 

57,811 

775 

•98659 

•98603 

•979S9 

52 

57,036 

813 

•98575 

•98523 

•97838 

53 

56,223 

849 

•98489 

•98436 

•97597 

54 

55,374 

883 

•98406 

•98342 

•97383 

55 

54,491 

897 

•98354 

•98239 

•97207 

56 

53,594 

908 

•98305 

•98124 

•97054 

57 

52,686 

927 

•98241 

•97994 

•96899 

58 

51,759 

944 

•98175 

•97846 

•96735 

59 

50,815 

980 

•98073 

•97680 
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60 

49,835 

1,035 
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•97494 
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61 

48,800 

1,129 

•97687 

•97291 

•96181 

62 
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1,224 
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•97071 

•95953 

63 

46,447 

1,310 
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64 
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•95399 

65 
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■95084 

66 
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•95981 

•94750 

67 
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•96078 

•95636 

•94391 

68 

39,130 
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•95714 

•95252 

•94008 

69 

37,453 

1,756 

•95312 

•94827 

•93568 

70 

35,697 

1,830 

•94875 

•94354 

•9306S 

71 

33,867 

1,915 

•94345 

•93830 

92512 

72 

31,952 

1,981 

•93798 

•93250 

•91876 

73 

29,971 

2,027 

•93237 

•92609 

•91146 

74 

27,944 

2,072 

•92585 

•91901 

•90321 

1 

75 

25,872 

2,114 

•91830 

•91122 

•89431 

Age 


40 
41 
42 
43 
44 

45 
46 

47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 
73 
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65,091 
64,519 
63,944 
63,368 
62,787  [ 

62,201 
61,602 
60,991 
60,367  , 
59,732 

59,086 
58,425 
57,750 
57.049 : 
56,323  I 

55,556  I 
54,751  I 
53,908  I 
53,032 
52,129  I 

51,185 
50,172 
49,086 
47.927 
46,670  I 

45,308 ! 

43,872 

42,347 

40,735 

39,067 

37,314 
35,506 
33,672  I 
31,794 
29,902 

27,999 


572 
575 
576 
581 
586 

599 
611 
624 
635 
646 

661 
675 
701 
726 
767 

805 
843 
876 
903 
944 

1,013 
1,086 
1,159 
1,257 
1,362 

1,436 
1,525 
1,612 
1,668 
1,753 

1,808 
1,834 
1,878 
1,892 
1,903 


99120 
991  lu 
9909s 
99084 
99066 

99038 
99007 
98978 
98918 
98919 

98882 
98S44 
98787 
98727 
98638 

98551 
98460 
98376 
98297 
9818S 

98022 
97835 
97639 
97376 
97083 

96831 
96522 
96194 
95906 
95513 

95154 
94835 
94122 
94049 
93638 
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99210 
99195 
99179 
99160 
99137 

99110 
99079 
99012 
98998 
98917 

988S9 
9SS24 
98753 
98676 
98592 

98499 
9839G 
98280 
98149 
98002 

97837 
97655 
97455 
97234 
96992 

96725 
96420 
96102 
95741 
95343 

94904 
94420 
93890 
93309 
92673 


•91980  -914 
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Abstract  of  the  Discrssiox. 

Mr.  a.  G-.  HE^DIIXG  said  that  Mr.  Grant's  interesting  paper 
would  be  ■welcomed  by  the  Institute,  both  br  reason  of  its  having 
been  contributed  by  one  of  their  Colonial  Fellows,  and  also  because 
it  threw  some  light  on  the  subject  of  Canadian  vital  statistics, 
regarding  which  at  present  there  was  but  little  information.  The 
paper  divided  itself  conveniently  into  two  sections,  in  the  first 
of  which  Mr.  Grant  reviewed  the  only  available  local  insurance 
experience,  namely,  that  of  the  Canada  Life,  the  second  section 
being  devoted  to  an  endeavour  to  show  the  mortality  pr<-vailing 
amongst  the  general  population.  Looking  at  the  Mrst  section,  it  was 
remarkable  that,  although  the  experience  extended  over  fifty  years, 
and  the  average  period  of  exposure  worked  out  at  83G  years,  which 
compai'ed  not  unfavourably  with  the  H-^'^  figure  of  about  nine  and  a 
quarter  years,  the  resulting  mortality  table  was  not  so  reliable  as  one 
would  expect  at  first  sight,  owing  to  the  large  proportion  of  young 
and  recently-selected  lives  included  in  the  observations  ;  and  when, 
therefore,  Mr.  Grant  drew  the  conclusion  that  the  true  mortality 
prevailing  amongst  Canadian  lives  assured,  and  presumably,  therefore, 
the  mortality  amongst  the  general  population,  would  be  found  to  fall 
well  below  that  of  the  Mother  Country,  it  did  not  appear  to  him  that 
he  had  produced  suflicient  evidence  tn  warrant  that  conclusion.  The 
author  seemed  to  rely  mainly  on  the  fi\ct  that  theactualnumberof  deaths 
in  the  Canada  liife  experience  amounted  to  only  about  71  per-cent  of 
the  number  expected  according  to  the  H.-^^  Table;  but  he  (the  speaker) 
had  before  him  the  figures  of  the  British  business  of  a  prominent 
oiRce  for  the  last  sixteen  years,  showing  the  number  of  actual  deaths 
year  by  year,  and  the  number  expected  according  to  the  H-^^  Table. 
The  office  in  qiiestion  might  be  taken  as  a  fairly  representative  one, 
seeing  that  it  had  been  established  nearly  a  hundred  years,  and  had  been 
doing  a  constant  average  new  business,  neither  too  large  nor  too  small 
to  vitiate  the  results.  He  found  that  on  four  occasions  the  actual 
deaths  were  less  than  70  per-cent  of  the  expected,  and  for  the  whole 
period  the  ratio  of  the  actual  to  the  expected  worked  out  at  just  over 
73  per-cent.  In  the  light  of  those  figures,  and  bearing  in  mind  the 
immature  nature  of  the  Canada  Life  experience,  as  shown  by  the 
meagre  proportion  of  observations  in  the  truncated  table,  excluding 
the  first  five  years,  the  ratio  of  71  per-Cfnt  referred  to  by  Mr.  Grant 
did  not  seem  in  any  way  remarkable.  With  regard  to  the  general 
causes  which  the  author  referred  to  as  indicating  or  promoting  a 
more  favourable  rate  of  mortality,  he  could  not  of  course  speak. 
Mr.  Grant  had  provided  an  interesting  and  picturesque  account  of 
the  geographical  and  climatic  conditions  under  which  Canadians 
lived,  but  he  then  propounded  a  scientific  dogma,  the  bearing  of  which 
he  (Mr.  Hemming)  confessed  himself  unable  to  follow.  Mr.  Grant 
stated  with  some  confidence  that  no  race  had  ever  yet  been  able  to 
maintain  itself  for  long  when  removed  from  its  ancient  habitat  to  a 
country  which  differed  widely  from  its  own  in  the  matter  of  climate. 
He  could  scarcely  think  that  by  that  the  author  intended  to  suggest 
that  eventually  the  vast  territory  which  was  now  inhabited  by 
English  and  French-speaking  people  would  be  over-run  entirely  by 
North    American    Indians,    but    if   that    was    his    meaning    such    a 
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disappointing  conclusion  could  scarcely  be  accepted  without  consider- 
able lurther  investigation. 

In  the  second  section  of  the  paper  thej  were  provided  with  a 
mortality  table,  which,  although  undoubtedly  of  interest,  suffered 
rather  severely,  as  the  author  himself  admitted,  from  the  nature  of 
the  material  from  which  it  had  been  derived.  In  the  first  place,  it 
dealt  exclusively  with  the  Province  of  Ontario,  which  took  away 
from  its  interest,  when  one  was  reviewing  the  vital  statistics  of 
Canada,  especially  as  it  appeared  that  Quebec  and  other  provinces 
presented  quite  different  features.  It  had  been  compiled  from  the 
census  figures  of  1901,  and  the  death  figures  obtained  from  the 
Registrar-General  of  Ontario  for  that  single  year.  With  regard  to 
the  census  figures,  they  were  told  that  Canada  was  perhaps  not  worse 
off'  than  England  in  respect  of  such  statistics — to  his  mind  a  very 
poor  commendation.  Considerable  i)ains  ap})eared  to  have  been  taken  to 
make  the  death  returns  as  accurate  as  possible.  The  drawback, however, 
of  taking  a  single  year's  figures  could  not  be  disposed  of  in  that  way,  and 
the  curtailment  of  the  table  by  including  under  one  head  all  deaths  over 
age  75  deprived  it  of  much  of  its  usefulness.  The  principal  feature 
of  Mr.  Grant's  mortality  table  was  the  favourable  infantile  mortality. 
In  the  late  Mr.  Burridge's  paper  of  1882,  to  which  Mr.  Grant 
referred,  the  same  feature  was  observed  in  Victoria  (J.I. A.,  vol.  xxiii, 
pp.  318,  319),  and  in  a  later  paper  by  the  same  writer  it  was  again 
observed  in  the  other  Australian  Colonies  (vol.  xxiv,  p.  348).  That 
was  due  presumably  to  better  surroundings  and  the  absence  of  slums. 
Since  Mr.  Burridge's  paper  was  written,  it  appeared  that,  at  all 
events  in  some  of  the  Australasian  Colonies,  there  had  been  an 
increase  in  the  infantile  mortality,  coupled  in  one  case  with  an 
alarming  decrease  in  the  birth  rate.  In  the  case  of  New  South 
Wales,  these  abnormalities  had  become  so  pronounced  that  a  Koyal 
Commission  was  appointed  to  enquire  into  the  causes.  Their  report, 
which  was  published  last  year,  dealt  exhaustiveh^  with  the  subject, 
and  it  showed,  he  thought  conclusively,  that  the  decrease  in  the 
birth  rate  was  not  caused,  as  Mr.  Grant  suggested  might  be  the  case 
in  Canada,  by  the  postponement  of  the  mai'riage  age,  but  was  due  to 
the  stlf-imposed  restriction  deliberately  placed  by  parents  on  the 
number  of  children  born.  Mr.  Coghlan,  in  his  statistical  essay  on 
New  South  Wales,  showed  that  over  a  period  of  twenty  years  the 
marriage  age  was  only  postponed  some  sixteen  months,  from  22G4  to 
23"95.  With  regard  to  the  actual  construction  of  the  table,  the 
methods  employed  by  Mr.  Grant  appeared  to  him  satisfactory,  Milne's 
graphic  method  of  graduation  being  particularly  suitable  lor  a  table 
of  that  nature.  What  Mr.  Grant  had  to  say  about  the  unequal 
distribution  of  births  was  interesting,  and  his  diagram  comparing  the 
birth  and  marriage  curves  was  sufficiently  striking,  though  he  did  not 
say  how  those  curves  were  graduated.  It  was  curious  that  the  six 
months  ending  30  September  should  show  a  larger  number  of 
births  than  the  six  months  ending  31  March  ;  for  although  the 
author  stated  that  the  same  feature,  in  a  less  marked  degree,  was 
seen  in  the  corresponding  figures  for  England  and  Wales,  he  found, 
looking  at  the  figures  of  some  other  countries,  an  exactly  opposite 
result  was  obtained.     He   had  before  him  a  record  of    the  births 
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month  by  month  in  Massachusetts,  Sweden  and  Finland,  Montpellier 
in  France,  and  Kentucky.  In  all  those  cases  it  appeared  that  the 
larger  number  of  births  came  in  the  winter  months,  the  figures  per 
1,000  births  being,  respectively,  oOlv,  olOS,  539-4,  and  520.  Seeing 
that  those  figures  had  not  been  selected  by  him,  but  were  merely  taken 
because  he  could  conveniently  refer  to  the  observations,  he  could  only 
imagine  that  although  in  Ontario  it  appeared  to  be  the  case  that  the 
sis  months  April  to  September  showed  a  higher  bii'th-rate  than 
the  six  months  October  to  March,  that  must  be  due  to  purely 
accidental  causes,  and  not  to  climatic  conditions,  for  the  climates  of 
the  four  places  referred  to  showed  a  considerable  range  of  variation, 
and  that  of  Massachusetts  would  not,  he  imagined,  differ  materially 
from  that  of  Canada.  The  table  on  page  137,  showing  the  distribution 
of  the  causes  of  death  for  the  whole  of  Canada,  and  for  the  Provinces 
of  Quebec  and  Ontario  separately,  seemed  to  indicate  that  Ontario 
was  not  representative  of  the  general  population  in  regard  to  the 
causes  of  death.  The  table,  be  gathered,  was  compiled  from  the 
statistics  of  one  year  only,  which  might  have  accentuated  the 
discrepancies.  Quebec  and  Ontario  in  that  table  gave  very  varied 
results,  for  it  appeared  that,  for  every  1,000  deaths  in  Quebec,  74  were 
attributable  to  diphtheria  and  croup,  as  compared  with  28  per  1,000  in 
Ontario.  That  might  be  the  cause  of  the  high  infantile  mortality 
which  Mr.  Orant  said  prevailed  in  the  Province  of  Quebec.  Quebec, 
however,  seemed  fortunate  in  having  comparatively  few  deaths 
attributable  to  cancer,  18  per  1,000  deaths  amongst  male  lives, 
being  really  a  very  small  proportion,  as  Dr.  Muirhead,  in  his 
report  on  the  Scottish  Widows'  Fund  for  the  twenty-one  years 
ending  1S94,  attributed  59  out  of  every  1,000  deaths  to  that  cause, 
the  proportion  being  raised  to  69  if  the  seven  years  1887-94  were 
taken  separately.  He  would  have  liked  to  see  a  table  showmg  the 
causes  of  death  per  1,000,  or  per  10,000,  of  the  population,  instead 
of  per  1,000  deaths  ;  but  he  hoped  they  might  look  forward  to 
another  paper  from  Mr.  Grant,  in  which  perhaps  he  would  be  able 
to  give  them  that  information,  and  further  investigate  the  several 
points  which  arose  out  of  his  interesting  paper. 

Me.  EALPH  TODHUXTEE  said  that  the  geaeral  lines  upon 
which  a  mortality  table  should  be  constructed  from  population 
statistics  were  laid  down  so  many  years  ago,  and  had  been  followed  in 
so  many  instances,  that,  in  the  ordinary  course,  it  might  safely  be 
assumed  that  the  results  of  such  an  investigation  as  this  fairly 
represented  the  mortality  of  the  community  to  which  it  related. 
He  thought,  however,  that  that  would  hardly  be  a  safe  assumption 
in  the  present  case  ;  in  fact,  he  rather  gathered  from  the  paper  that 
the  author  himself  felt  that  too  much  reliance  could  not  safely  be 
placed  upon  the  mortality  table  which  he  had  evolved  from  the  data. 
Mr.  Grant  expressed  the  opinion  that  the  registered  deaths  formed  a 
satisfactory  basis,  although  they  related  to  only  a  single  year,  but  he 
did  not  give  a  similar  testimony  to  the  census  results  themselves,  or 
to  the  registered  births  ;  in  fact,  he  admitted  that  the  registered 
births  were  very  defective.  It  appeared,  for  example,  from  Tables  I 
and  III,  that  on  the  31  March,  1901,  there  were  22,813  female 
children  aged  0,  whereas  in  the  previous  year  only  22,257  female 
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childrei)  had  been  born  ;  so  that  there  were  in  existence,  according  to 
census,  556  more  female  children  than  were  born  in  the  whole  of  the 
preceding  year.  Again,  there  were  23,600  male  children  aged  0 
at  the  date  of  the  census,  and  in  the  previous  year  23,774  had 
been  born,  i.e.,  only  17-4  more.  It  was  obvious  that  an  average  of 
six  months'  mortality  must  have  reduced  the  number  born  to  a  much 
greater  extent  than  that.  There  was  also  the  curious  feature  that, 
according  to  the  census  return,  there  were  113,812  male  children, 
and  110,770  female  children  aged  0-4,  as  compared  with  116,678 
male  children  and  113,651  female  children,  aged  5-9.  That 
was  a  conceivable  distribution  of  population,  but  be  did  not  think 
he  had  seen  anything  like  it  in  the  results  of  any  other  census.  It 
was  certainly  most  unusual  to  find  the  population  at  ages  5-9,  10-14 
and  15-19  considerably  in  excess  of  the  population  at  ages  0-4, 
and  he  doubted  whether  it  could  be  sufficiently  accounted  for  in  this 
case  by  the  falling  birth-rate.  The  conclusion  was  rather  important, 
because  it  threw  some  doubt  on  the  correctness  not  only  of  the 
births  but  also  of  the  census  statistics.  Assuming,  however,  that  the 
figures  were  sufficiently  reliable  to  admit  of  the  construction  of  a 
mortality  table,  a  point  of  some  little  practical  interest  arose  in 
connection  with  the  treatment  of  the  first  five  years  of  age.  The 
author  seemed  to  him  to  be  under  the  impression  that  the  basis  of 
the  well-established  rule  for  constructing  rates  of  mortality  at 
infantile  ages  was  that  the  average  date  of  birth  of  persons  born  in 
two  successive  years  might  be  taken  as  being  at  the  end  of  one  year 
and  the  beginning  of  the  other,  i.e ,  in  the  middle  of  the  period,  and 
he  based  his  correction  on  that  assumption.  He  thought  it  would  be 
found  that,  although  that  was  an  incidental  result  of  the  assumptions 
upon  which  the  usual  rule  was  based,  it  had  in  itself  no  theoretical 
foundation,  and  that  it  was  not  a  necessary  assumption.  The  usual 
rule  was  based  on  tAvo  assumptions — first,  that  the  births  were 
uniformly  distributed  over  the  year,  and  secondly  that  the  deaths  in 
the  first  year  of  age  were  uniformly  distributed  over  the  yeai-.  Those 
assumptions,  however,  were  not  of  equal  importance.  It  would  be 
found  that  au}-  irregularity  such  as  would  actually  occur  in  the 
distribution  of  births  over  successive  yeai-s  would  make  little  or  no 
difference.  For  example,  if  the  births  in  two  successive  periods 
increased  or  decreased  in  arithmetical  progression,  the  ordinary  rule 
would  still  give  an  absolutely  correct  result,  supposing  the  deaths  to 
be  uniformly  distributed  over  the  first  year  of  age ;  and  if  the  births 
increased  or  decreased  in  geometrical  progression  the  error  would  be 
so  small  as  to  be  negligible.  That  was  not  the  case,  however,  as 
regarded  the  distribution  of  deaths  over  the  first  year  of  age.  A 
much  larger  proportion  of  the  deaths  in  a  given  year  obviously 
occurred  from  the  infants  born  in  that  year  than  from  the  infants 
born  in  the  previous  year,  because  the  rate  of  mortality  was  very  much 
heavier  immediately  after  birth  than  it  was  at  the  end  of  the  first 
year  of  life,  and  it  would  be  found,  he  thought,  that  taking  such  a 
distribution  of  the  first  year's  mortality  month  by  m.onth,  as  was 
shown  in  the  Eegistrar-General's  Eeturns,  it  would  be  more  accurate 
to  take  about  one-third  of  the  births  of  the  first  year  of  the  period, 
and  two-thirds  of  the  births  of  the  final  year,  instead  of  one-half  of 
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each.  Witb  regard  to  the  results  of  the  investigation,  he  questioned 
whether  the  infantile  mortality  was  so  remarkably  favourable.  Of 
course  it  compared  favom-ahly  with  the  infantile  mortality  of  such  a 
densely  populated  country  as  England,  but  it  appeared  to  be  much 
heavier  than  that  of  Xew  Zealand. 

^Ib.   GtEOEGE    KIXGr  wished   to   express   satisfaction   at   the 
Institute   receiving  a  paper  from  one  of   its    Colonial   Fellows.     It 
was  quite  true  that,  in  some  respects,  the  paper  was  defective,  and  its 
use  would  in  that  way  be  limited.     But  he  did  not  think  that  was 
the  fault  of  the  author,  because  he  had  made  very  excellent  use  of 
the  material  that  he  had  at  his  command.     It  was  a  first  paper,  and 
it  might  lead  the  way  to  others  on  similar  subjects  later  on,  when 
statistics  might  have  more  matured.     He  joined  with  Mr.  Hemming 
in  doubting  very  much  the  advantage  of  comparing  the  mortality  of 
different  countries  by  means  of    aggregate  mortality  tables,  as  was 
shown   in  the  early  part  of  the  paper,  and  as  was  very  coumion,  for 
instance,  in  America.    He  did  not  think  it  was  possible  to  make  a  proper 
comparison  by  using  aggregate  tables.     To  obtain  the  true   expected 
deaths,  for  instance,  in  the  American  and   Canadian   companies,  they 
must  employ  select  tables,  because  the  business  had  been  growing  so 
rapidly  that  to  compare  the  deaths  by  aggregate  tables  constructed 
upon  old  business  in  this  country  was  most  fallacious.    He,  therefore, 
did    not    accept    the    statement    that    the    deaths    in   Canada  and 
America   were    only    70    to    75    per-cent   of  those  in  this  country, 
simply  from  the  comparisons  made   by  aggregate  tables.     He  could 
not    help    thinking    that    if  the  deaths    were    compared  by   means 
of  select    tables,   which    allowed    for    the    actual    duration    of    the 
business,  the  results    would  be   different ;     at  any    rate  they  would 
be  very   much   more   satisfactory    and    trustworthy.       Turning   to 
Tables  V  and  VI,  there  were  certain  anomalies   which  he  thought 
vitiated  the  conclusions  derived  from  that  kind  of  statistics.     He  did 
not  quite  see  the  use  of  giving  the  number  of  deaths,  taking   as  a 
total  a  thousand  deaths,  and  then  a  proportion  of  that  1,000  as  due 
to  different   diseases,   unless    the    populations    compared    were    very 
closely  alike  in  their  age  distribution.     It  was  quite  clear  that   the 
populations  of  Quebec  and  Ontario  differed  very  much  in  their  age 
distribution.       It    was    only    necessarv    to    look   at   the    heading  of 
Table  VI  to  find  that  in  Quebec  the  bu'th  rate  was  30  6  per  1,000, 
and  in  Ontario  21T  per  1,000.     Therefore  there  must  be  a  very  much 
larger  infantile  population  in  Quebec  than  in  Ontario,  as  compared 
with  the  total  population.    That  seemed  to  him  in  a  large  measure  to 
account  for  the  large  proportion  of  deaths  from  measles,  scarlet  fever  and 
diphtheria  in  Quebec,  as  compared  with  the  same  diseases  in  Ontario. 
Then,  having  obtained  for  these  diseases  that  very  large  number  of 
deaths  in  the  1,000  deaths,  it  necessarily  caused  a  reduction  in  the 
relative  number  of  deaths  from  other  diseases.  They  had  not  obtained 
the  total  deaths,  but  only  a  comparison  of  deaths  in  1,000  deaths. 
That,  again,  would  account  for  the  great  difference  in  the  proportion  of 
deaths  from  cancer,  which  was  a  disease  of  old  age.  In  Quebec  there  were 
among  males  only  1S"17  cancer  deaths  per  1,000,  while  in  Ontario  there 
were  39'07.     What  was  required,  in  order  to  compare  the  healthiness 
of  two  districts,  and  to  get  a  really  useful  comparison,  was  the  number 


148  CiuuuUan  Vital  Statiiitlc{> ;   icitli  particular      [April 

of  deaths  per  1.000  living  in  eacli  age  group,  otherwise  figures  were 
obtained  which  were  of  no  use  whatever.  With  regard  to  the  method 
of  constructing  the  table,  he  was  ver}'  pleased  to  see  that  the  author 
had  not  adopted  tlie  analytical  method,  but  had  gone  back  to 
Milne's  graphic  method,  which  he  believed  was  much  more  accurate. 
Careful  investigation  showed  that  the  construction,  for  instance,  of 
the  English  Life  Table  No.  3  was  radically  defective,  through  the 
assumption  that  what  Farr  called  the  rate  of  mortality  for  an  age 
grouj)  was  the  force  of  mortality  for  the  exact  middle  point  of  that 
age  group.  It  was  not  so.  The  result  of  that  assumption  at  the 
older  ages  over  60  was  materially  to  over-state  the  vitality,  so  that 
in  the  English  Life  Table  No.  3  the  rate  of  mortality  at  the  older 
ages  was  vei-y  much  under-stated,  and  an  entirely  erroneous  view  was 
given  of  the  true  death  rate  in  this  country.  The  English  Life 
Table  No.  5  had  been  correctly  constructed,  and  it  showed  a  lighter 
death  rate  in  the  earlier  years  of  life,  and  a  heavier  death  rate  later 
on,  than  the  English  Table  No.  3.  That  was  not  due  to  any  change 
in  the  relative  death  rates  in  the  country  ;  it  was  simply  due  to  a 
change  in  the  method  of  constructing  the  table  ;  and  yet  it  had  given 
rise  to  the  heresy  which  was  very  prevalent  that,  at  the  older  ages  of 
life,  the  vitalitv'  of  the  country  had  deteriorated  rather  than 
improved.  As  a  matter  of  fact  it  had  improved  all  along,  and  it  was 
only  the  method  of  constructing  the  table  that  gave  a  different 
appearance.  The  General  Register  Office  had  adopted  a  completely 
new  SA'stem  of  constructing  mortality  tables,  which  in  some  senses 
might  be  called  analytical,  but  which,  by  means  of  an  algebraical 
formula,  practically  applied  Milne's  curves,  and  that  was  a  very  great 
improvement.  Dr.  Tatham  had  been  good  enough  to  give  him  a  full 
explanation  of  it.  It  was  very  similar  to  the  method  that  was  used 
in  constructing  the  Loudon  Life  Table,  which  was  very  fully  explained 
in  a  pamphlet  issued  by  the  London  County  Council.  The  methods 
Avere  similar,  but  they  differed  in  details,  and  both  were  very 
laborious,  and  from  the  point  of  view  of  the  arithmetical  work  they 
no  doubt  could  be  ver}'  much  simplified.  So  far  as  he  could  see,  the 
improvement  was  very  great  over  Dr.  Farr's  methods,  and  left  very 
little  to  be  desired.  He  hoped,  therefore,  that  in  future  the  newer 
methods,  which  were  very  much  better  than  the  old,  would  be  adopted. 
In  conclusion,  he  wished  to  express  the  hope  that  otiier  Colonial 
graduates  would  submit  papers  to  the  Institute. 

Me.  EENEST  AVOODS  said  that,  with  reference  to  the  cancer 
statistics,  he  would  call  Mr.  King's  attention  to  the  fact  that 
lower  down  in  Table  \  there  was  a  greater  number  of  deaths  from 
affections  of  the  intestines  in  Quebec  as  compared  with  Ontario. 
Was  it  not  probable  that  the  mere  question  of  certification  would 
account  for  the  difference  ? 

Mii.  KlNGr  remarked  that  that  was  so,  but  the  age  distribution 
must  also  be  considered.  It  was  impossible  to  compare  the  tables 
in  a  genei'al  population  with  those  published  in  the  report  of  a 
British  Life  Office. 

Me.  J.  D.  WATSON  remarked  that  a  very  interesting  field 
of  discussion  was  opened  up  by  the  question  as  to  whether  it 
was  possible  to  acclimatize  nationalities  on  strange  soils.     Beyond 
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au  ex  cathedra  statement  on  the  subject,  he  did  not  think  the 
author  had  carried  the  question  very  far.  In  that  connection, 
however,  the  last  two  paragraphs  of  the  paper,  where  the  author 
said  that  the  deatli  rate  among  Indians  and  half-breeds  was  verv 
much  heavier  than  among  whites,  opened  an  interesting  vista. 
Presumably  that  subject  had  been  investigated,  and  the  assertion 
pointed  to  a  set  of  statistics  which  he  (Mr.  Watson)  had 
unsuccessfully  tried  to  find.  He  would,  therefore,  be  very  much 
obliged  if  the  author,  when  he  replied  to  the  discussion,  would 
indicate  what  statistics  were  referred  to,  and  give  a  short  account 
of  them. 

Mi{.  S.  Gr.  "NVARXEE.  said  that,  in  the  first  place,  he  wished 
warmly  to  endorse  what  had  already  been  said  as  to  the  pleasure 
with  which  the  Institute  received  a  contribution  from  one  of  their 
Colonial  members,  who  now  constituted  an  important  part  of  the 
Institute,  on  a  Colonial  subject,  about  which  he  naturally  had 
a  certain  amount  of  expert  information,  and  access  to  statistics 
not  readily  available  to  English  Actuaries.  With  regard  to  the 
important  puint  referred  to  by  two  previous  speakers,  the  possible 
acclimatization  of  races  in  a  habitat  alien  to  their  native  one,  he 
rather  gathered  that  the  author's  intention  was  not  to  suggest  that 
the  Anglo-Saxon  races  would  not  continue  to  flourish  and  prosper 
in  Canada,  but  that  nations  accustomed  to  a  more  tropical  habitat 
would  not  easily  be  acclimatized  there.  Mr.  Grant  made  a  very 
definite  statement  to  the  effect  that  the  negro  races,  apart  from 
immigration,  could  not  survive  for  many  generations  north  of 
45  degrees  X.  lat.  Of  course,  that  statement  requii-ed  verification. 
In  that  connection,  he  was  reminded  of  Professor  Charles  Pearson's 
very  suggestive  book,  "  National  Life  and  Character,"  which 
attracted  a  good  deal  of  attention  a  few  years  ago,  the  burden  of 
which  was  that  the  view  expressed  as  to  the  Anglo-Saxon  race 
ultimately  dominating  the  world  might  possibly  be  founded  on 
a  fallacy  ;  that  the  Anglo-Saxon  race  had  probably  at  present 
occupied  as  much  of  the  world  as,  in  view  of  climatic  conditions, 
it  could  hope  permanently  to  occupy  ;  and  that  the  future  in  regard 
to  tropical  regions  lay  rather  with  the  two  great  races  who  could 
flourish  there,  the  yelloAV  man  and  the  negro.  That  line  of  thought 
was  based  on  the  same  assumption  that,  broadly  speaking,  the 
two  great  types  of  humanity  which  were  associated  with  Northern 
and  Southern  latitudes  could  not  change  places  permanently,  and 
continue  to  flourish  and  prosper.  He  thought  previous  speakers  had 
fairly  well  demonstrated  that  the  figures  brought  forward  in  such 
detail  in  Table  V  were  really  of  little  value.  That  would  be  fairly 
obvious  in  any  case  from  the  comparatively  small  number  of  deaths 
available,  and  the  fact  that  the  experience  related  to  a  single  year  only. 
Certainly  it  was  stated  to  be  a  fairly  typical  and  normal  year,  but  in 
any  case  it  seemed  somewhat  futile  upon  such  a  basis  to  compare 
in  such  detail  Quebec  and  Ontai'io  as  regarded  the  experience  of  death 
from  specific  diseases,  on  the  strength  of  figures  which  another  year's 
record  might  exhibit  in  quite  different  relations.  The  permanent 
value  of  such  an  investigation  as  the  author's  was  a  question  of 
some  interest.     It  represented,  of  course,  meritorious  work,  but  work 
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based  inevitably  i>n  rather  scanty  materials,  and  one  wondered  what 
the  exact  place  of  such  investigations  would  be  in  the  permanent 
future  of  actuarial  science.  They  might  be  looked  at  from  two 
points  of  view ;  they  might  be  regarded  as  contributions  to  the 
general  science  of  vital  statistics,  or  as  contributions  to  the  practical 
actuarial  side  of  life  assurance.  From  the  first  standpoint  they 
might  certainly  have  their  use.  In  the  paper,  for  instance,  it 
appeared  to  huu  that  there  was  a  study  of  a  small  and  exceptionally 
constituted  community  of  more  than  average  vigour  and  vitality, 
where  an  automatic  process  of  self-selection  was  a  very  potent  force. 
Those  were  conditions  which  could  not  be  expected  to  last  for  a  very 
great  length  of  time.  From  time  to  time  new  communities,  such  as 
were  seen  now  in  Canada,  would  arise,  and  while  the}'  were 
continually  leinforced  by  fresh  streams  of  emigration,  they  would 
exhibit  a  condition  of  prosperity  and  immunity  from  certain  evils  to 
which  people  in  older  communities  wei'e  subject,  which  would  cause 
them  to  experience  a  lighter  rate  of  mortality  than  older  countries  and 
civilizations.  But  the  time  would  certainly  come  when  population 
would  increase,  and  would  press  upon  the  limits  of  subsistence,  when 
many  of  the  problems  which  faced  people  in  older  civilizations  would 
face  Canada  also,  and  when  the  mortality  would  inevitably 
approximate  to  that  of  those  older  communities.  Nevertheless,  an 
investigation  of  such  a  kind  seemed  to  him  to  have  an  interest  as  a 
part  of  general  vital  statistics,  as  showing  what  happened  when  many 
certain  causes  of  deterioration  were  eliminated.  It  showed  practically 
their  effect,  by  exhibiting  a  mortalit}'  experience  which  was  free  from 
them.  But,  coming  to  the  other  standpoint,  the  practical  value  to 
the  actuary  in  his  life  assurance  calculations,  he  thought  they  must 
say  that  this  was  inappreciable,  because  such  calculations  had  to  look 
far  into  the  future.  In  computing  premiums,  actuaries  had  to 
consider,  not  what  was  happening  to  their  contemporaries,  but  what 
would  happen  to  the  next  generation,  or  the  generation  after  that  ; 
and  it  would  be  unsafe  and  unwise  to  base  such  comjjutations  upon 
what  could  only  be  a  temporarily  favourable  mortality. 

The  PRESIDEN'T,  in  asking  the  members  to  join  with  him 
in  according  their  best  thanks  to  the  Author,  said  he  was  sorry  that 
Mr.  Grant  was  not  present  to  read  his  paper  in  person,  and  to  make 
their  aquaintauce  :  but  later  on  he  hoped  the  Author  would  be  able  to 
give  them  another  paper,  and  come  over  and  read  it  himself.  The 
author  lived  in  the  great  Dominion  of  Canada,  whose  possibilities 
were  far  from  being  exhausted,  and  were  now  being  rapidly  developed 
in  many  directions ;  and  it  was  only  to  be  expected  that  great 
changes,  both  in  mortality  and  in  many  other  ways,  would  take  place 
before  many  years  had  passed  away.  Tiie  Institute  was  always  glad 
to  receive  a  paper  from  a  new  contributor,  especially  from  one  over 
the  seas. 

The  resolution  was  carried  with  acclamation. 


Mil.  GKx\NT  sends  us^  for  publication,  the  foliowiug  rejoinder 
ou  the  above  discussion  : 
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I  thank  the  President  and  members  most  heartily  for  the 
reception  extended  to  my  Paper.  The  Institute  has  always  received 
contributors  in  a  spirit  of  just  criticism,  tempered  by  a  fine 
courtesy. 

Mr.  Warner  appears  to  be  the  only  one  who  interpreted  aright 
my  remarks  upon  the  acclimatization  of  races.  I  now  regret  having 
referred  to  the  subject ;  not  from  change  of  conviction,  but  because 
the  reference  was  in  no  way  vital  to  the  context,  and  has  given  rise 
to  a  discussion  which  I  cannot  adequately  notice  hei'e.  I  have 
therefore  chosen  another  place  for  my  rejoinder  under  this  head  (see 
Insurance  Record,  26  January  1906),  and  shall  here  say  merely 
that  I  consider  the  Teutonic  and  Celtic  races,  and  in  particular 
the  Anglo-Saxon  peoj^les,  eminently  fitted  for  colonisiug  Canada. 
Mr.  Hemming,  indeed,  tried  to  apply  the  reductio  ad  ahsurdum 
method  to  my  argument.  G-ranting  that  the  white  and  Indian 
population  of  Canada  were,  in  the  beginning,  equally  well  adajjted, 
physically,  to  the  country,  and  I  shall  not  deny  it,  there  still 
remained  between  them  the  gulf  that  separates  a  high  civilization 
from  barbarism.  Historians  have  noted,  too,  that  all  the  races  of 
American  Indians  have  something  peculiarly  sensitive  in  their  nature 
that  makes  them  shrink  instinctively  from  contact  with  foreigners. 
The  question  of  racial  fitness  or  unfitness,  considered  with  reference 
to  external  nature,  must  surely  be  kept  distinct  from  that  of  a  high 
civilization  meeting  a  low. 

Mr.  Warner  desires  verification  of  my  statement  that  the  negro 
races  are  unable  to  maintain  themselves  in  cold  climates.  I  have, 
mj-self,  made  no  investigations  of  the  mortality  of  negroes,  but  it  is 
a  matter  of  common  knowledge  that  they  suffer  severely  north  of 
"  Mason  and  Dixon's  line."*  Dr.  Nott,  in  his  day  a  noted  ethnologist, 
says  of  the  negro  :  "  The  negro,  too,  obeys  the  law  of  climate.  .  .  . 
Like  the  quadrumana  of  the  tropics,  he  is  inevitably  killed  by  cold." 
"  The  negro  races  are  peculiarly  liable  to  consumption  out  of  the 
tropics,  or  even  within  them."  "  He  (the  negro)  is  the  native  of 
the  hottest  region  on  the  globe,  where  he  goes  naked  in  the  scorching 
rays  of  the  sun,  and  can  lie  down  and  sleep  on  the  ground  in  a 
temperature  of  at  least  150°  F.,  where  the  white  man  would  die 
in  a  few  hours.  And  while  the  degenerate  tropical  descendants 
of  the  whites  are  regenerated  by  transportation  to  cold  parallels  of 
the  temperate  zone,  experience  abundantly  proves  that,  in  America, 
the  negro  steadily  deteriorates,  and  becomes  exterminated  north  of 
about  40**  north  latitude."  (5",  or,  say,  350  miles  south  of  the  limit 
assigned  by  me  on  p.  129  of  the  Paper.)  "  The  statistics  of  NewEngland, 
New  York,  and  Philadelphia,  abundantly  prove  this.  The  mortality 
of  blacks  in  our  northern  States  averages  about  double  that  of  the 
whites  •  and  ...  no  one  conversant  with  the  facts  will  deny  the 
baneful  influence  of  cold  upon  the  race."  "  In  Boston,  the  most 
northern  point,  the  mortality  (of  negroes)  is  highest ;  and  rather  less 
in  New  York  and  Philadelphia.  1  can  procure  no  statistics  from 
Canada,  where  the  blacks  must  sufter  terribly  from  that  climate." 

*  A  Hue  in  the  United  States,  between  Pennsylvania  on  the  north,  and 
Delaware,  Maryland,  and  North  Virginia  on  the  south,  coinciding  v.ith 
39°  43'  26-3  X.  latitude.— Ed.  J.I.A. 
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Dr.  Dowler,  once  editor  of  the  I^^eio  Orleans  JSIeJical  Journal,  put 
on  record  his  conviction  that  "  The  hhicks  imported  from  Africa, 
everywhere  beyond  the  limits  of  the  slave  States  of  North  America, 
tend  to  extinction.  .  .  .  The  black  race  is  doomed  to  extinction  in  the 
West  Indies,  as  well  as  in  the  Northern  States  of  this  Kepublic." 
At  Gibraltar,  in  1817,  a  negro  regiment  was  almost  annihilated  by 
pulmonary  diseases.  Yet,  under  favourable  conditions,  the  negro 
shows  a  superb  vitality.  The  request  of  Mr.  Watson  for  statistical 
evidence  that  the  death  rate  among  Indians  is  heavier  than  among 
the  whites  is  natural.  Mr.  Watson  must  have  looked  in  vain  for 
such  statistics  in  the  Canadian  Census  reports.  A  branch  of  the 
Federal  Government,  however,  (the  Department  of  Indian  Affairs), 
devotes  its  energies  to  these  "  wards  of  the  nation."  From  the 
official  reports  of  this  Department,  supplemented  by  other  figures 
compiled  from  the  certified  returns,  the  following  short  table  has  been 
prepared. 

Indians  of  Ontario. 


From  this  table  it  will  be  seen  that  along  with  a  birth-rate  about 
the  same  as  that  of  Quebec  is  coupled  a  death-rate  very  much  greater 
than  that  of  Quebec,  and  still  greater  than  that  of  Ontario.  The 
best  that  the  officials  will  say  is  that  the  Indians  of  the  Province  are 
holding  their  own.  What  this  amounts  to  will  appear  from  the 
following  figures,  which,  making  allowance  for  changes  of  boundaries 
of  the  Province,  give  the  Indian  population  at  quinquennial  intervals  : 
1S80,  18,5 U  ;  1885,  19,62^  ;  1890,  20.606  ;  1895,  20,835  ; 
1900,  20,411  ;    1905,  20,850. 

Commenting  upon  the  decrease  in  the  birth-rate  of  New  South 
Wales,  Mr.  Hemming  states  that  the  report  of  the  Royal 
Commission  seemed  to  show  conclusively  that  such  decrease  was  due, 
not  to  postponement  of  the  marriage  age,  but  to  restriction 
deliberately  self-imposed.  I  have  not  seen  the  report,  but  a  searching 
analysis  to  which  the  figures  were  subjected  by  Mr.  Pichard  Teece 
{Transactions,  Actuarial  Society  of  America,  vol.  viii,  p.  43)  does 
not  appear  to  support  this  view.  Mr.  Teece's  conclusion  is  :  "  The 
general  teaching  of  the  figures  given  above  is  that  the  decreased 
birth-rate  is  largely  due  to  the  fact  that  the  proportion  both  of 
married  men  and  of  married  women  at  the  ages  at  which  generation 
is  most  active  has  largely  decreased."  The  curves  representing,  in 
my  diagram,  the  average  marriages  and  births  for  a  series  of  years, 
were  derived  by  setting  up  rectangles  to  represent  the  monthly 
figures,  and  drawing  a  freehand  curve  through  their  tops.  Each  unit 
length  of  the  abscissa  represents  a  month ;  and  of  the  ordinate, 
200  marriages  or  births,  as  the  case  may  be.     For  any  short  period  of 
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time,  as,  for  example,  one-third  of  a  month,  the  corresponding  ordinate 
gives  the  value  approximately  ;  for  longer  periods  areas  must  be 
substituted. 

The  excess  of  Ontario  population  in  each  of  the  u-9,  10-14, 
15-19  age  groups  over  that  in  the  0— t  group,  pointed  out  by 
Mr.  Todhunter,  also  attracted  my  attention,  not  without  misgiving. 
The  only  credible  explanation  of  such  a  distribution  that  suggests 
itself  to  me  is  that  of  large  numbers  of  children  having  been  brought 
in  by  immigrant  families  ;  but  this  condition  cannot  be  pleaded  as 
obtaining  in  the  present  case.  If  it  be  an  error,  then,  curiously 
enough,  the  1S91  census  is  also  in  error,  as  the  figures  for  Ontario 
show  a  similar  distribution.  Of  no  other  division  of  Canada  does 
this  seem  to  be  true  in  either  census.  My  belief  at  the  time  was,  and 
still  is,  that  the  figures  of  the  0-4  group  in  both  the  1S91  and  1901 
census  are  understated,  and,  as  the  population  figures  in  that 
first  stage  of  life  were  not  employed  in  deriving  rates  of  mortality, 
nothing  appeared  to  hinge  upon  the  error.  I  wholly  agree,  ot  course, 
with  Mr.  Todhunter's  remarks,  as  to  the  basis  upon  which  rests  the 
method  of  assigning  the  births  of  two  consecutive  years  to  the 
mid-point  of  time.  It  is  an  empirical  rule,  based  upon  the  condition 
that  fluctuations  in  the  birth-rate  are  not  of  such  a  natiu-e  as  to 
disturb  its  operation,  and  it  neglects  unequal  incidence  of  the  death- 
rate.  If  Mr.  Todhunter's  proposal  to  take  the  births  in  the 
proportion  of  one-third  and  two-thirds,  respectively,  had  been  given 
effect  to,  the  rates  would  not  have  differed  materially  from  those 
which  would  have  resulted,  had  my  correction  of  the  usual  rule  by  five 
days  not  been  made. 

Mr.  King's  objection  to  comparing  the  actual  with  the  expected 
deaths,  as  calculated  by  an  aggregate  table,  is  in  general  of  course 
well  based,  and  I  did  not  wish  it  to  be  understood  that  I  endorsed 
the  practice,  or  relied  implicitly  upon  results  so  obtained.  There 
must  be  instances,  however,  where  the  expected  deaths  by  an 
aggregate  table  would  differ  little  from  the  "  select  "  expected.  Such 
an  instance  would  be  furnished  by  a  comparatively  young  ofiice,  where 
the  business  in  force  for  the  shorter  durations  was  relatively  heavy. 
If,  for  example,  the  true  mortality  were  exactly  that  of  the  0^-^'^  Table, 
and  the  mass  of  business  were  centred  between  durations  0-10  years, 
the  0-*'  expected  deaths  might  very  easily,  for  that  section,  be  in 
excess  of  the  true,  and  might,  for  the  total  business,  exceed  the  0^^^^. 
The  business  of  a  young  country,  as  a  whole,  might  conform  to  that 
type,  and  the  lighter  mortality  endowment-assurance  element,  so 
large  in  modern  business,  would  contribute  its  share  towards 
equalization. 

It  is  a  matter  of  regret  that  the  raw  material  underlying  my 
calculations  was  not  more  extensive.  As  to  its  trustworthiness,  I 
tried  to  avoid  claiming  more  for  it  than  I  thought  it  justly  entitled 
to.  I  am  hopeful  that  the  results  may  serve  at  least  as  a  land-mark 
in  future  work.  Unless  the  proportion  of  ui-ban  population  increase 
very  rapidly  in  Canada,  the  mortality  will  probably  continue  light  for 
years  to  come.  A  heavy  immigration  is  likely  to  be  a  feature  of  at 
least  the  first  half  of  the  present  century. 


I 


154  The  Variations  in  Masculinity  [April 

The  Variations  in  Masculinity  under  different  conditions*  By 
John  Norman  Lewis,  F.T.A.,  F.F.A.,  and  Charles  James 
Lewis,  D.Sc,  M.D.,  E.R.C.P.  {Edinburgh). 

[Read  before  the  Institute,  29  January  1906.] 

N  submitting  to  the  Institute  the  results  of  our  investigation 
into  the  subject  of  masculinity^  we  are  aware  that  this  theme  is 
somewhat  outside  the  ordinary  discussions  of  the  Institute,  and 
we  only  propose  to  deal  with  certain  aspects  of  the  question.  It 
may  tlierefore  be  well  to  begin  by  defining  the  term  masculinity, 
which  is  simply  a  convenient  expression  for  stating  in  one  word 
the  proportion  of  the  sexes  at  birth.  The  choice  of  this  word 
has  been  determined  by  the  fact  that  male  births  generally 
predominate  in  number  over  female  births.  According  to  the 
extent  of  this  predominance,  masculinity  may  be  described  as 
high  or  low.  The  usual  practice  is  to  state  the  number  of  male 
births  to  1,000  females.  When  the  male  births  are  fewer  than 
the  female  births  the  masculinity  is  said  to  be  negative,  the 
representative  ligure  being  then  below  1,000. 

The  subject  is  not  a  fresh  one  in  the  annals  of  the  Institute, 
for  so  long  ago  as  1853  there  was  published  in  the  Journal 
(vol.  iii,  p.  17)  a  paper  by  the  late  Samuel  Brown,  dealing  with  the 
proportions  in  which  male  and  female  children  are  born,  and 
discussing  the  theory,  which  had  been  advanced  by  Hofacker  and 
Sadler,  that  these  proportions  are  entirely  dependent  upon  the 
relative  ages  of  the  parents.  At  that  time  the  statistics  which 
were  available  for  an  investigation  of  this  subject  were  very 
sparse,  and  in  general  were  limited  to  the  experience  of  special 
classes,  such  as  the  peerage.  The  volume  of  the  observations 
was  small,  and  the  deductions  made  from  them  consequently 
unreliable. 

The  proportions  of  masculine  and  feminine  births  must  be 
the  result  of  definite  causes,  and  dependent  upon  laws  which  are 
not  yet  known.  Though  we  are  not  able  to  state  these  laws,  it 
may  nevertheless  be  useful  to  gather  together  the  large  volume  of 
statistics  M'hich  are  now  available  from  many  sources.  We  shall 
thus  be  able  to  observe  the  influence  which  various  conditions 
appear  to  exert  upon  the  proportions  of  the  sexes  at  birth. 

*  In  submitting  this  Paper  to  the  Council,  the  joint  Authors  desired 
permission  to  include  any  of  the  Tables,  &c.,  contained  therein,  in  a  separate 
treatise  to  be  subsequently  published  by  them,  and  which  has  since  appeared. 
The  expression  "  Masciiliuity  "  is  employed  by  tlie  Authors,  upon  their  sole 
responsibility,  in  a  special  sense,  as  defined  in  the  firet  par.agraph  of  the 
Paper.— Ed.  J.I.A. 
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In  England^  the  details  recorded  in  the  Birth  Registers  are 
not  so  minute  as  in  some  other  countries.  In  particular  it  has 
never  been  the  practice  in  this  country  to  record  the  ages  of  the 
parents  of  the  children  born^  so  that  it  is  not  possible  to  analyze 
the  English  births  with  regard  to  this  feature. 

In  Scotland,  however,  in  the  first  year  of  registration  (1855), 
the  particulars  obtained  at  the  registration  of  each  birth  included 
many  details  of  great  value  to  the  student  of  demography.  The 
registers  show  the  ages  of  the  parents,  the  order  of  birth  of  the 
registered  child,  the  duration  of  the  marriage,  the  issue  of  the 
parents,  and  the  occupation  of  the  father,  in  addition  to  the  sex 
of  the  registered  child.  Unfortunately  the  schedule  was  altered 
in  the  following  year,  and  many  of  these  invaluable  facts  were 
omitted  in  subsequent  years. 

The  Scottish  Registers  of  1855,  therefore,  are  the  only  source 
in  Great  Britain  from  which  a  large  volume  of  statistics  is 
obtainable  for  the  study  of  this  subject.  The  figures  required, 
however,  are  not  given  in  the  Registrar-General's  reports,  and  it 
has,  therefore,  been  necessary  for  us  to  go  direct  to  the  Registers 
and  extract  the  particulars  of  each  birth  for  ourselves.  Each 
extract  was  carefully  made  upon  a  separate  card  and  independently 
checked.  The  total  number  of  births  thus  dealt  with  was  93,369, 
of  which  85,964  were  legitimate  and  7,405  illegitimate.  The 
total  number  according  to  the  Registrar's  reports  was  93,363, 
the  diff"ereuce  of  6  being  due  to  a  few  errors  in  registration.  The 
results  of  our  research  as  dealing  with  masculinity  are  shown  in 
this  paper,  together  with  those  obtained  by  others  in  similar 
investigations  abroad. 

Under  present  conditions  the  possession  of  a  positive 
masculinity  appears  to  be  an  integral  necessity  of  a  vigorous 
nationality.  The  reason  for  this  lies  in  the  heavier  mortality 
which  the  male  suffers  as  compared  with  the  female  in  the  early 
years  of  life.  Not  only  do  male  children  perish  in  early  years, 
but  even  in  early  months,  at  a  greater  rate  than  their  sisters. 
The  result  of  this  higher  death-rate  is  to  neutralize  positive 
masculinity  and  to  equalize  the  distribution  of  the  sexes.  Aided 
by  emigration,  it  may  even  produce  a  sex-distribution  of  the 
population  which  entirely  reverses  the  proportion  which  the  sexes 
held  at  birth,  the  result  being  an  excess  of  females  in  the  adult 
population.  This  result  is  more  probable  if  the  masculinity  is 
only  feebly  positive.  A  negative  masculinity  is  quite  exceptional 
among  civilized  nations. 
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Magnitude  of  Masculimtij. — The  magnitude  of  masculinity 
varies  within  certain  defined  limits.  The  masculinity  of  a  people 
rarely  exceeds  1,100  or  falls  below  900.  Therefore,  we  may  say 
broadly  that  a  10  per-ccnt  variation  in  cither  direction  covers  the 
range  of  masculinity  in  aggregate  populations.  We  shall  see 
that  when  smaller  groups  are  considered  the  range  of  masculinity 
is  beyond  this  limit,  but  at  present  we  are  dealing  with  it  only  in 
broad  outline.  Further,  this  10  per-cent  variation  includes 
exceptional  conditions  both  of  positive  and  negative  masculinity. 
The  common  range  of  masculinity  is  much  less  than  this.  Its 
representative  figures  are  usually  between  1,020  and  1,070.  Its 
variation  therefore  does  not  usually  exceed  5  per-cent. 

Variations  of  Masculinity. — The  conditions  under  which 
variations  of  masculinity  are  observed  may  conveniently  be 
discussed  under  the  following  headings  :  (1)  Nationality, 
(2)  Birth-rate,  (3)  Legitimacy  and  Illegitimacy,  (4)  Still-birth, 
(5)  Primogeniture,  (6)  Order  of  Birth,  (7)  Multiple  Births, 
(8)  Urban  or  Rural  Residence,  (9)  Social  Condition,  (10)  Season 
of  the  Year,  (11)  Parental  Age. 

(1)  Nationality. — The  magnitude  of  masculinity  varies  greatly 
in  different  nations.  Amongst  European  countries,  Greece  and 
Roumania  take  the  leading  places,  their  average  masculinity  for 
the  years  1865-90  being  1,138  and  1,108  respectively.  Though 
scattered  in  difi'erent  countries,  it  has  frequently  been  observed 
that  the  Jewish  race  shows  an  exceptionally  high  masculinity. 
The  Latin  races,  with  the  exception  of  France — that  is  to  say, 
Italy,  Portugal,  and  Spain — all  show  a  high  masculinity. 
Russia,  Germany,  and  the  United  Kingdom  represent  a  medium 
masculinity,  while  that  of  France  is  lower  than  in  any  of  the 
preceding  nations.  A  negative  masculinity  is  said  to  occur  among 
certain  uncivilized  races. 

Masculinity  does  not  always  maintain  the  same  level.  Its 
movement  may  be  either  in  the  direction  of  increase  or  of 
diminution.  Such  variations  may  occur  in  nations  with  either 
high  or  low  masculinity.  Thus  Greece  and  Roumania  both 
show  a  high  present  masculinity ;  in  the  former  the  variation 
is  in  the  direction  of  increase,  while  in  the  latter  there  has  been  a 
tendency  to  diminution.  Other  nations  which  show  an  increasing 
masculinity  are  Spain  and  Norway ;  while  Russia,  Austria,  and 
Italy  maintain  a  stationary  position.  A  decrease  in  masculinity 
is  a  prominent  feature  in  the  statistics  of  Great  Britain,  France, 
and  Belgium. 
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Table  I  shows  the  average  masculinity  in  England  and 
Scotland  separately  for  each  decade  since  the  registration  of 
births  began,  and,  for  comparison,  the  corresponding  figures 
relating  to  France  from  J  811  to  1900  : 


Table  I. — Birth-rate  and  Masculinity. 


Period 

England 

AND  Wales 

Scotland 

France 

Birth-rate 

Masculinity 

Birth-rate 

Masculinity 

Birth-rate 

Masculinity 

1811-1820 

31-8 

1,064 

1821-1830 

30-9 

1,060 

1831-1840 

29-0 

1,060 

1841-1850 

32-6 

1,049 

27-4 

1,056 

1851-1860 

341 

1,046 

34-1* 

1,057* 

26-7 

1,056 

1861-1870 

35-2 

1,042 

34-9 

1,054 

26-2 

1,049 

1871-1880 

35-4 

1,038 

34-8 

1,056 

25-4 

1,047 

1881-1890 

32-5 

1,037 

32-3 

1,054 

23-9 

1,046 

1891-1900 

29-9 

1,036 

30-2 

1,050 

22-2 

l,Oil 

*  Six  years  only. 

It  will  be  observed  that  in  all  three  countries  the  masculinity  has 
steadily  decreased  from  the  commencement,  with  the  exception  of 
a  slight  temporary  reaction  in  the  case  of  Scotland  in  the  decade 
1871-80.  This  irregularity  is  attributable  to  an  abnormally  high 
masculinity  in  1871  and  1872.  In  the  case  of  England  the 
figures  show  a  decrease  in  six  decades,  from  1,049  to  1,036 ; 
while  in  the  case  of  France,  during  a  period  of  nine  decades,  there 
is  a  decrease  from  1,064  to  1,041.  It  is  notable  that  in  each 
decade  the  lowest  masculinity  is  that  of  England,  and  this  is 
approximately  as  much  below  that  of  France  as  the  latter  is  below 
that  of  Scotland.  The  mean  masculinity  of  Scotland  for  the 
47  years,  1855-1901,  was  1,053,  a  moderate  but  not  very  high 
figure.  The  maximum  in  this  period  was  1,070  attained  in  the 
year  1871,  and  the  minimum  was  1,042  in  the  year  1861. 

In  connection  with  the  influence  of  race  on  masculinity,  it  is 
essential  to  enquire  whether  cross-breeding  is  associated  with  a 
high  or  a  low  masculinity,  or  has  any  marked  efi"ect  in  increasing 
or  diminishing  its  magnitude.  The  researches  of  Monsieur 
S.  Gache  throw  some  light  on  this  question,  at  all  events  as 
it  is  observed  in  Buenos  Ayres.  Cross-breeding  has  in  this 
town  invariably  had  the  effect  of  raising  the  masculinity.  The 
births,  as  the  result  of  unions  of  Italian,  Spanish,  and  French 
male  emigrants  with  the  Argentine  female  natives,  show  a  higher 
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masculinity  than  the  births  produced  either  by  pure  Argentine 
alliances,  or  by  pure  alliances  of  any  of  these  nations  in  Buenos 
Ayres,  The  figures  on  which  this  statement  is  founded  cover  a 
period  of  ten  years  from  1884  to  1893.  Further,  tiie  unions  of 
Argentine  males  with  females  of  foreign  nationality  provide  a 
higher  masculinity  than  is  common  among  Argentines  themselves. 

Although,  perhaps,  we  should  hardly  expect  emigration  to 
affect  masculinity  among  the  emigrants  in  so  marked  a  degree  as 
to  be  capable  of  demonstration  in  figures,  there  is  some  evidence 
to  this  effect.  In  forming  any  conclusion  on  this  point  it  is 
necessary  to  eliminate  carefully  the  influence  of  cross-breeding. 
The  latter  increases  masculinity,  while  emigration  appears  to 
have  the  opposite  effect.  It  is  necessary,  therefore,  to  be  careful 
that  the  one  influence  does  not  obscure  the  other.  For  this 
purpose  the  only  statistics  that  are  reliable  must  refer  solely  to 
marriages  of  persons  of  one  nationality  but  resident  in  another 
country.  Fulfilling  these  conditions  are  the  figures  as  to  the 
natality  and  masculinity  in  Buenos  Ayres  during  the  years 
1884-93.  It  appears  that  the  Italian,  Spanish,  and  French 
nationalities  furnish  a  large  proportion  of  the  emigrants  in 
Buenos  Ayres,  more  especially  the  Italian.  The  English 
population  is  small,  and  provides  too  small  a  proportion  of 
the  total  births  to  be  quoted  as  to  masculinity.  The  Italians 
married  to  Italians  and  resident  in  Buenos  Ayres  have  a  lower 
masculinity  than  Italians  in  their  home  country.  Whereas  the 
masculinity  in  Italy  is  1,060,  in  Buenos  Ayres  Italians  have  only 
a  masculinity  of  1,042.  Spaniards  married  to  Spaniards  and 
resident  in  Buenos  Ayres  have  a  masculinity  of  1,028,  whereas  in 
Spain  the  masculinity  is  1,083.  French  married  to  French  and 
resident  in  Buenos  Ayres  show  a  masculinity  of  1,036,  while  the 
masculinity  of  France  at  the  same  period  w^as  about  1,046. 
These  three  Latin  races,  therefore,  appear  to  lose  somewhat  in 
masculinity  by  emigration.  This  rule  does  not  invariably  apply 
to  the  Anglo-Saxon  race.  The  general  masculinity  of  the  British 
Colonies  is  quite  as  high  as  that  of  the  home  country.  Canada, 
Australia,  and  New  Zealand  all  possess  a  masculinity  of  1,050  or 
upwards. 

(2)  Birth-rate. — Does  the  rise  and  fall  of  masculinity  vary 
directly  or  inversely  with  the  birth-rate,  or  does  it  appear  that 
the  latter  has  no  influence  on  masculinity  ?  For  the  discussion  of 
this  question  we  are  able  to  draw  upon  a  complete  series  of 
figures  for   Scotland,  England  and  France.     The  birth-rate  is 
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stated  per  thousand  of  the  whole  population  living  at  all  ages. 
The  relative  figures  are  found  in  Table  I,  which  shows  that  in  all 
three  countries  the  fall  in  both  masculinity  and  the  birth-rate  has 
been  very  great.  In  the  case  of  France  in  particular  the 
regularity  of  the  fall  during  so  extended  a  period  of  years  is  very 
striking.  The  English  birth-rate,  however,  reached  a  high  level 
between  1860  and  1880,  and  since  the  latter  date  its  decline  has 
been  very  pronounced.  On  the  other  hand,  the  masculinity  has 
progressively  decreased  throughout  the  sixty  years.  In  Scotland, 
as  in  England,  the  birth-rate  attained  its  highest  point  between 
1860  and  1880  and  has  since  declined.  The  mascuUnity  of 
Scotland  has  notably  diminished,  but  not  with  that  regularity 
which  characterizes  the  French  figures.  In  Ireland  during  thirty 
years  the  masculinity  has  fallen  from  1,058  to  1,056,  while  the 
birth-rate  declined  from  26  to  23. 

It  is  evident,  therefore,  that  a  falling  birth-rate  may  be 
accompanied  by  a  falling  masculinity.  The  English  figures 
show,  however,  that  a  rise  in  the  birth-rate  does  not  necessarily 
involve  a  rise  in  the  masculinity.  In  further  confirmation 
of  the  fact  that  the  birth-rate  and  masculinity  may  vary  in 
different  directions  during  the  same  period,  it  is  sufficient 
to  quote  the  experience  of  Buenos  Ayres  during  the  decade 
1884-93.  In  the  first  five  years  the  birth-rate  was  35'97  and 
the  masculinity  105r6,  while  in  the  second  five  years  the  bii'th- 
rate  rose  to  43'29  and  the  masculinity  fell  to  10o3-5.  AVe  are 
therefore  justified  in  concluding  that  variations  in  masculinity 
may  be  coincident  with,  but  do  not  depend  upon,  similar 
variations  in  the  birth-rate. 

(3)  Legitimacy  and  Illegitimacy. — Masculinity  is  seldom  of 
the  same  magnitude  in  the  legitimate  and  illegitimate  births.  It 
is,  however,  generally  positive  in  both  classes,  but  in  some 
countries  the  legitimate,  and  in  others  the  illegitimate,  births  show 
the  higher  masculinity.  In  the  Continental  countries  of  Europe 
the  illegitimate  births  almost  invariably  exhibit  a  much  lower 
masculinity  than  the  legitimate  births.  Various  explanations  have 
from  time  to  time  been  suggested  to  account  for  this,  e.g.  (1)  the 
probability  of  a  large  number  of  illegitimate  births  being 
concealed;  (2;  the  non-registration  of  still-births,  and  the 
likelihood  of  a  larger  proportion  of  illegitimate  males  being  still- 
born than  in  the  case  of  the  legitimate  males;  and  (3)  the  more 
youthful  age  of  the  fathers  of  illegitimate  children  as  contrasted 
with  that  of  the  fathei-s  of  legitimate  offspring. 
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Period 

Franxe 

Belgium 

Legitimate 

Illegitimate 

Legitimate 

Illegitimate 

Births 

Births 

Births 

Births 

1811-1820 

1,068 

1,044 

1821-1830 

1,064 

1,041 

1831-1840 

1,064 

1,039 

1841-1850 

1,058 

1,032 

1,055 

1,025 

1851-1860 

1,059 

1,036 

1,054 

1,025 

1861-1870 

1,050 

1,034 

1,054 

1,030 

1871-1880 

1,049 

1,028 

1,049 

1,021 

1881-1890 

1,047 

1,034 

1891-1900 

1,043 

1,031 

A  comparison  of  the  masculinity  in  legitimate  and  illegitimate 
births  in  France  in  each  decade  from  1811  to  1900  is  sho\\Ti  in 
Table  II,  from  which  it  will  be  seen  that  the  difiFerence  in 
masculinity  is  both  considerable  and  consistent.  It  may  be  noted 
also  that  the  illegitimate  masculinity  shows  the  same  feature  of  a 
steady  and  large  decline  which  characterizes  the  legitimate  births, 
and  which  has  been  already  referred  to  in  the  case  of  the  total 
births  shown  in  Table  I.  Table  II  also  shows  similar  figures 
relating  to  Belgium  during  a  period  of  four  decades.  Here  also 
the  legitimate  masculinity  is  the  greater.  Diising  gives  the 
legitimate  masculinity  of  Prussia  in  the  years  1875-87  as  1,064, 
while  the  illegitimate  masculinity  was  only  1,055.  In  Great 
Britain  the  masculinity  of  the  illegitimate  births  appears  to  follow 
a  reverse  rule  to  that  on  the  Continent.  Both  in  England  and 
Scotland  the  illegitimate  births  show  consistently  a  masculinity 
exceeding  that  of  the  legitimate.  In  Table  III  is  collected  the 
masculinity  of  the  legitimate  and  illegitimate  births  in  each  of  the 
countries  composing  the  United  Kingdom. 

Table  III. —  United  Kingdom.     Mean  Masculinity. 


Period 

England 

iSD  Wales 

Scotland 

Ireland 

Legitimate 

Illegitimate 

Legitimate 

Illegitimate 

Legitimate 

Illegitimate 

1 

1852-1861 
1862-1871 
1872-1881 
1882-1891 
1892-1901 

1,046 
1,041 
1,038 
1,037 
1,036 

1,048 
1,046 
1,040 
1,043 
1,044 

1,052* 

1,056 

1,054 

1,054 

1,049 

1,073* 

1,062 

1,058 

1,059 

1,055 

1,0561 
1,058 
1,057 
1,056 

1      l,043t 
1,062 
1,047 
1,051 

Average 

1,039 

1,044 

1,053 

1,061 

1,057 

1,051 

*  1855-61. 


t  1864-71. 
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The  figures  given  are  those  of  the  mean  luasculiuity  lur  each 
decade,  and  cover  the  period  since  registration  commenced  in 
Scotland  and  Ireland  and  the  years  1852-1901  for  England  and 
Wales.  It  is  noticeable  that  whereas  in  Scotland  after  the  first 
period  of  seven  years  the  difference  between  the  legitimate  and 
illegitimate  masculinity  remains  virtually  constant,  in  England 
this  has  somewhat  increased,  and  in  the  last  decade  amounted  to  8. 
The  figures  for  Ireland  show  considerable  fluctuations,  but  it 
must  be  borne  in  mind  that  the  illegitimate  births  in  that 
country  are  very  few,  and  they  therefore  hardly  form  a  basis 
sufficiently  secure  for  argument.  The  experience  of  New  South 
Wales  appears  to  coincide  with  that  of  the  Continent  of  Europe. 
Its  masculinity  is  stated  by  Coghlan  as  1058"5  in  the  case 
of  legitimate,  and  10o4'l  in  the  case  of  illegitimate,  births 
(1882-1901). 

In  Scotland  the  masculinity  during  a  period  of  47  years 
(1855-1901)  has  varied  in  individual  years  from  1,067  to  1,037  in 
the  legitimate  births,  and  from  1,103  to  1,002  in  the  illegitimate 
births.  The  mean  legitimate  masculinity  is  1,053,  while  that  of 
the  illegitimate  births  is  1,061.  The  difference  between  French 
and  Scottish  masculinity  may  be  explained  by  the  radical  difference 
between  the  illegitimacy  of  the  two  countries.  In  Scotland,  a  large 
proportion  of  the  illegitimate  births  are  the  product  of  conditions 
akin  to  ordinary  marriage,  and  are  indeed  rendered  legitimate  by 
subsequent  marriage  of  the  parents.  It  is  frequently  the  custom 
in  Scotland  to  postpone  marriage  until  the  birth  of  one  child, 
which  is  registered  at  first  as  illegitimate.  It  is  therefore 
reasonable  to  expect  that  in  Scotland  the  illegitimate  births  should 
correspond  more  closely  to  the  legitimate  births  in  masculinity  than 
is  the  case  in  France  and  other  countries.  In  France,  the  difference 
between  the  mean  masculinity  of  legitimate  and  illegitimate 
births  is  20  over  a  period  of  90  years,  whereas  in  Scotland  the 
corresponding  difference  over  a  period  of  47  years  is  only  8. 
Table  III  shows  that  the  same  difference  in  the  case  of  England 
and  Wales  only  amounts  to  5  in  the  mean  masculinity  of 
50  years.  Ireland  corresponds  more  closely  with  France  in  that 
the  mean  legitimate  masculinity  exceeds  the  illegitimate  figure, 
but  the  difference  is  not  nearly  so  high  as  in  the  latter  country. 

(4)  Still-births. — It  is  worth  noting  that  the  excess  of  male 
births  is  really  appreciably  greater  than  is  apparent  from  the 
birth  registers.  The  reason  is  that  in  the  United  Kingdom  no 
registration  is  made  of  still-births,  among  which   the   proportion 
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of  males  is  very  high.  In  illustration  of  this  phase  of 
masculinity  we  give  in  Table  IV  figures  showing,  for  a  variety  of 
places,  and  for  different  periods,  the  masculinity  of  still-births. 
The  table  includes,  in  respect  of  several  of  the  places,  for 
comparative  purposes,  the  masculinity  among  live  births,  which  is 
commonly  about  1,050.  The  masculinity  of  still-births  is  never 
lower  than  1,200,  and  rises  in  one  instance  to  1,700,  though  it  is 
generally  about  1,300.  As  still-births  seem  to  average  about  40 
to  1,000  living  births,  it  appears  that  a  masculinity  of  1,050 
among  living  births  represents  a  masculinity  of  1,060  or  more 
among  viable  births.  Rosenfeld  shows  that  in  Vienna,  in  the 
years  1895  and  1896,  the  inclusion  of  the  still-births  raises  the 
masculinity  from  1,061  to  1,070.  Corbaux  presents  figures 
relating  to  Paris,  and  covering  a  period  of  eight  years,  which  show 
a  similar  increase  from  1,039  to  1,04!7.  In  Sweden,  the  analogous 
figures  as  quoted  by  Wargentin  are  1,037  and  1,044. 


Table  IV. — Masculinity  of  Still-births. 


Place 

Observer 

Period 

Ma.sciilinity 
of  Still  Births 

Masculinity 
of  Live  Births 

Amsterdam  . 

Quetelet     . 

1821-32 

'       1,312 

1,057 

Paris    .         .         .         . 

» 

1823-32 

1,226 

1,040 

Dublin. 

Clarke 

1,701 

1,101 

Westminstei' 

Bland 

1       1,400 

1,008 

Sweden  and  Finland     . 

... 

1755^3 

1,356 

1,014 

Alsace-Lorraine    . 

Stieda 

1872-73 

1,279 

1,059 

Italy    .         .         .         . 

Bodio . 

1887-91 

1,311 

1,058 

France. 

»> 

1887-91 

1,422 

1,046 

Germany 

t> 

1887-91 

1,283 

1,052 

Austria 

1887-91 

1,321 

1,058 

Hungary 

•J 

1887-91 

1,300 

1,050 

Switzerland  . 

1         ,, 

1887-91 

1,350 

1,045 

Belgium 

1         " 

1887-91 

1,321 

1,045 

Netherlands 

» 

1887-91 

1,277 

1,055 

Prussia 

'  Diising 

1872-81 

1,291 

1,054 

Paris    .         .         .         . 

Corbaux 

(8  yeai-s) 

1,202 

1,039 

Montpellicr  . 

Mourgue    . 

1,286 

1,065 

Sweden 

Wargentin  . 

1,348 

1,037 

Norway 

Ploss  . 

1865-82 

1,291 

Spain   .         .         .         . 

>> 

1865-70 

1,503 

European  Russia  . 

)) 

1875-78 

1,282 

Massachusetts 

M 

1870-81 

1,481 

Rhode  Island 

» 

1875-83 

1,595 

Livonia 

Carlberg     . 

1 

1873-82 

1,269 

1 

1,053 

(5)  Primogeniture. — It  may  naturally  be  expected  that  on  such 
a  subject  as  mascuUuity  some  light  maybe  thrown  by  a  consideration 
of  its  phenomena  as  they  occur  in  first  births.     Here  there  are  no 
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precedent  procreations  to  alter  the  succeeding  births^  either 
by  influencing  the  fecundity  of  the  parents,  or  by  introducing 
modifications  of  probability  as  to  the  sex  of  the  issue.  Accordingly 
it  is  to  the  first  births  that  we  look  for  a  clue  to  some  at  least  of 
the  causes  that  influence  sex  and  modify  masculinity.  It  is  a 
common  belief  that  the  masculinity  of  first-born  children  exceeds 
that  of  later  born  children.  This  means  that,  on  the  whole,  there  is 
a  greater  probability  of  a  first  birth  being  a  boy  than  of  subsequent 
births  proving  male.  We  find  that  in  Scotland,  in  1855  the 
masculinity  of  the  legitimate  first  births  was  1,054,  whereas  the 
masculinity  of  the  total  legitimate  births  was  1,049.  There  is 
thus  an  excess  of  masculinity  of  5  in  favour  of  the  legitimate 
first  births  as  compared  with  the  total  legitimate  births.  If  we 
compare  the  former,  not  with  the  total  births  but  with  subsequent 
births,  this  excess  is  raised  to  6,  the  masculinity  among  the  latter 
being  1,048.  This  is  a  feature  which  is  not  constant  at  all  ages 
of  the  parents,  but  prevails  in  the  case  of  fathers  up  to  the  age 
of  49.  Erom  the  age  of  50  onwards  the  masculinity  of  first  births 
is  lower  than  that  of  the  total  births  at  these  ages.  With  regard 
to  mothers,  the  first  births  exceed  the  total  births  in  masculinity 
at  the  early  ages,  but  after  the  age  of  25  years  the  proportion  of 
males  among  the  first  births  is  lower  than  that  in  the  total  births. 
The  actual  figures  are  shown  in  Table  V. 


Table 

V. — Mascu 

Unity. 

Age 

Fathers 

Mothers 

Total  Births 

First  Births 

Total  Births 

First  Births 

15-19 

1,150 

1,203 

996 

1,017 

20-24 

1,019 

1,037 

1,038 

1,073 

25-29 

1,027 

1,032 

1,046 

1,039 

30-34 

1,077 

1,105 

1,066 

1,048 

35-39 

1,066 

1,112 

1,041 

1,039 

40-44 

1,033 

1,084 

1,065 

1,000 

45-49 

1,049 

1,136 

50-54 

1,045 

852 

55-59 

1,165 

889 

60-64 

940 

765 

The  general  bias  of  masculinity  among  the  first  births  is  brought 
out  very  strongly  in  Austrian  figures,  dealing  with  1,140,860 
living  births,  and  submitted  by  Bertillon.  The  masculinity  of 
the  first  and  subsequent  births  was  respectively  1,086  and  1,054. 
The  same  feature  was  noticed  by  the  late  W.  A.  Bowser  in  his 
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investigations  into  the  families  of  Baptist  Ministers  {J.I. A., 
vol.  xvii,  p.  26).  Out  of  1,653  children,  314  were  first  births,  and 
these  exhibited  a  masculinity  of  1,220  in  contrast  to  a  masculinity 
of  1,008  among  the  subsequent  births.  The  same  result  a])pears 
conspicuously  in  the  figures  given  by  the  late  Archibald  Day 
with  regard  to  the  issue  of  second  marriages  in  the  British 
Peerage  {J.I. A.,  vol.  xii,  p.  185).  There  was  a  majority  of  female 
births  as  a  whole,  yet  the  first  births  of  307  fruitful  marriages 
showed  a  masculinity  so  high  as  1,302.  In  both  of  these 
latter  investigations,  however,  the  number  of  births  under 
observation  was  small.  In  an  enquiry  by  Stieda  into  the  births 
in  Alsace-Lorraine  in  1872-1873,  although  the  numbers  dealt  with 
were  large,  the  first  births  were  found  to  display  a  slightly  lower 
masculinity  than  the  subsequent  births.  It  appears,  therefore, 
that  the  rule  as  to  a  higher  masculinity  in  first  births  is  not 
invariable. 


Table  VI. — Masculinity  and  Primogeniture. 


(6)  Order  of  Birth. — The  masculinity  of  the  first  births  has 
just  been  described,  and  contrasted  with  subsequent  births  as  a 
whole.  So  far  as  Scotland  is  concerned,  it  is  possible  for  us  to 
diff"erentiate  between  the  subsequent  births,  and  to  assign  a 
masculinity  to  each  individual  order  of  birth  for  the  year  1855. 
This  is  done  in  Table  VII  for  all  births  up  to  the  twelfth,  and  it 
is  found  that  the  results  are  extremely  irregular.  No  doubt  this 
is  due  to  the  limitation  of  the  data  both  as  to  time  and  numbers. 
The  second  and  third  births  present  low  masculinities,  whereas 
the  fourth  and  fifth  births  are  substantially  above  the  average. 
There  is  a  fall  in  the  masculinity  of  the  sixth  births,  but  thereafter 
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up  to  the  tenth  births  the  masculinity  vhes.  Later  the  births 
are  too  small  in  number  for  reliable  proportion  in  their 
masculinities. 

Table  VII. — Masculinity  and  Order  of  Birth. 
Scotland,  1855. 


Order  of 
Birth 

Masculinity 

Order  of 
Birth 

Masculinity 

1 
2 
3 

t 

6 

1,054 
1,036 
1,005 
1,071 
1,078 
1,047 

7 

8 

9 

10 

11 

12 

1,058 
1,073 
1,085 
1,102 
947 
1,005 

It  is  interesting  to  note  that  Geissler,  assorting  the  families  of 
Saxony  in  the  years  1876-85,  found  that  the  masculinity  of 
marriages  with  2  to  7  children  was  1,058,  while  that  of  marriages 
having  over  7  children  was  1,068. 

(7)  Multiple  Births, — During  the  year  1855  there  were 
11  triplet  births  in  Scotland.  Of  these  one  was  illegitimate  and 
may  be  dismissed  with  the  note  that  the  mother^s  age  was  23  and 
that  the  birth  consisted  of  three  males  and  was  stated  to  be  the 
first  pregnancy  of  the  mother.  In  the  10  legitimate  triplet  births 
the  ages  of  the  mothers  varied  from  30  to  42,  and  those  of  the 
fathers  from  30  to  51.  It  is  commonly  stated  that  triplet  births 
rarely  occur  in  women  under  30  years  of  age,  and  this  is  confirmed 
by  the  incidence  of  triplet  births  in  Scotland  in  1855.  The  only 
case  in  which  the  mother's  age  was  below  30  was  the  illegitimate 
triplet  referred  to  above. 

Table  VIII. — Legitimate  Triplet  Births. 


Father's  Age 

Mother's  Age 

Sex  of  Triplets    i 

43 

40 

3  Females 

40 

30 

3  Females 

30 

32 

3  Females 

5] 

42 

3  Males 

42 

32 

3  Males 

30 

32 

3  Males 

31 

38 

3  Males 

42 

39 

(2  Males 
^  1  Female 

42 

35 

<  2  Males 
\  1  Female 

45 

38 

^  2  Females 

l\  Male 
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Table  VIII  shows  the  combinations  of  the  ages  of  the  parents 
of  legitimate  triplets  in  1855.  It  also  shows  the  distribution  of 
the  sexes  among  the  individual  components  of  the  triplets.  In 
4  cases  there  were  3  males,  in  3  cases  3  females,  in  2  cases 
2  males  and  1  female,  and  in  1  case  2  females  and  1  male.  If 
the  illegitimate  case  be  included,  it  appears  that  in  8  out  of  11 
cases  of  triplets  in  the  same  year  and  nation  the  children  were  not 
diverse  as  to  sex.  There  appears,  therefore,  to  be  a  strong 
probability  that  in  any  given  occurrence  of  triplets  the  children 
will  all  be  of  the  same  sex,  either  all  males  or  all  females.  The 
masculinity  of  the  triplets  was  high,  probably  abnormally  so,  as 
it  reached  1,538.  The  masculinity  of  triplets  is,  however,  often 
high,  for  an  investigation  including  France,  Germany  and.  Austria 
gave  a  masculinity  of  1,080.  Diising  gives  the  masculinity  of 
triplets  in  Prussia  in  the  years  1824-87  as  1,051.  On  the  other 
hand,  Carlberg  found  that  in  Livonia  triplets  showed  a 
masculinity  of  only  781. 

The  1,050  cases  of  twin  births  which  occurred  in  Scotland  in 
1855  comprised  321  cases  of  two  males,  320  cases  of  two  females, 
and  409  cases  in  which  the  sexes  were  diverse.  It  is  remarkable 
that  the  first  two  of  these  numbers  should  be  so  nearly  identical. 
The  sex  distribution  of  the  976  legitimate  twins  gives  a 
masculinity  of  1,002,  there  having  been  977  males  to  975  females. 
The  inclusion  of  the  74  illegitimate  twins  does  not  alter  the 
masculinity,  as  they  were  equally  divided  as  to  sex. 

The  sex-distribution  of  the  twin  births  in  Paris  during  the 
4  years  1892-95  showed  that  their  masculinity  was  negative  when 
the  mother  was  under  the  age  of  25  years  and  positive  when  she 
was  over  that  age.  In  France  as  a  whole  it  is  stated  that  the 
masculinity  of  twin  births  is  only  1,020,  while  in  Prussia  it  is 
1,056,  and  in  Saxony  1,078;  and  Carlberg  found  that  in 
Livonia  the  masculinity  of  twin  births  was  1,066,  or  slightly 
higher  than  the  total  births. 

(8)  Urban  and  Rural  Residence. — Masculinity  varies  very 
decidedly  under  urban  and  rural  conditions.  Attention  has  been 
drawn  to  this  circumstance  by  Continental  statisticians,  and  the 
figures  given  in  the  Scottish  reports  enable  us  to  ascertain 
whether  the  same  variation  exists  in  Scotland.  Considering  first 
the  total  births,  we  find  that  there  is  in  rural  districts  a  higher 
masculinity  than  in  towns.  At  first,  i.e.,  from  1855  to  1870, 
Scotland  was  divided  into  Town  Districts,  Mainland  Rural 
Districts,   and   Insular    Rural    Districts.      In    1871    the   Town 
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Districts  were  sub-divided  into  Principal  Towns,  Large  Towns, 
and  Small  Towns,  and  the  figures  were  no  longer  given  in  one 
group  for  all  towns.  We  therefore  submit  the  figures  for  the 
different  groups  of  Town  Districts  from  1872-1901,  and  for 
Rural  Districts  from  1855-1901.  We  should  premise  that  a 
principal  town  is  a  town  with  a  population  of  over  25,000, 
a  large  town  one  containing  from  10,000  to  25,000,  and  a  small 
town  from  2,000  to  10,000  persons.  In  1901  the  population 
required  to  confer  the  dignity  of  a  principal  town  was  raised  to 
30,000. 

Table  IX. — Masculinity.      Urban  and  Rural  Residence. 
Scotland.     Total  Births. 


^=/^     1       Ss 

SmaU 
Towns 

Mainland 

Rural 
Districts 

Insular 

Rural 

Districts 

1855-61       ;         ...           !          ...          1 
1862-71       '         ...          1         ...          1 
1872-81              1,050              1,056              1,061 
1882-91             1,051             1,056             1,055 
1892-1901          1,047              1,046              1,049 

1,056 
1,059 
1,053 
1,055 
1,052 

1,066 
1,056 
1,080 
1,087 
1,071 

Average             1,049             1,053             1,055 

1,055 

1,072 

Table  IX  shows  the  mean  masculinity  of  the  total  births  in 

Scotland,  according  to  the  urban  or  rural  character  of  the 
districts  in  which  the  births  occurred.  It  is  clear  from  this 
table  that  in  towns  with  populations  higher  than  10,000  the 
masculinity  is  lower  than  in  rural  districts.  Further,  the  island 
population  shows  a  higher  masculinity  than  the  mainland  rural 
districts,  and  there  is  little  difference  between  the  smaller  towns 
and  the  country  districts.  The  latter  feature  is  quite  consistent, 
in  view  of  the  small  population  required  to  rank  a  place  as  a 
town.  As  Scotland  possesses  few  really  large  towns,  the 
comparison  must  be  mainly  between  these  and  the  rest  of  the 
country.  The  conclusion  is,  undoubtedly,  in  favour  of  rural 
life  as  a  stimulus  to  masculinity  in  the  population  as  a  whole. 
Our  statistics  do  not  enable  us  to  e.xplain  the  manner  in  which 
the  influence  of  rural  life  is  exercised  upon  individual  births. 

To  show  that  the  variation  in  masculinity  in  town  and  country 
is  not  influenced  by  legitimacy  and  illegitimacy,  we  give  similar 
Tables  (X  and  XI)  for  legitimate  and  illegitimat-e  births 
separately. 
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Table  X. — Masculinity.      Urban  and  Rural  Mesidence. 
Scotland.     Legitimate  Births. 


Period 

Principal 
Towns 

Large 
Towns 

Small              ^^Si"'?*^ 
Tnwn«                Rural 
^°''"'*             Districts 

Insular 

Rural 

Districts 

1855-61 
1862-71 
1872-81 
1882-91 
1892-1901 

1,049 
1,051 
1,048 

1,056 
1,056 
1,044 

1,058 
1,054 
1,050 

1,051 
1,058 
1,054 
1,055 
1,052 

1,064 
1,055 
1,083 
1,085 
1,062 

Average              1,049 

1,052 

1,054 

1,055 

1,070 

Table  XI. 


-Masculinity.      Urban  and  Rural  Residence. 
Scotland.     Illegitimate  Births. 


Period 

Principal 
To\vns 

Ijarge 
Towns 

Small 
Towns 

Mainland 

Rural 
Districts 

Insular 

Rural 

Districts 

1855-61 
1862-71 
1872-81 
1882-91 
1892-1901 

1,056 
1,054 
1,045 

1,058 
1,060 
1,085 

1,073 
1,075 
1,047 

1,081 
1,074 
1,047 
1,055 
1,061 

1,101 
1,072 
1,049 
1,1-10 
1,126 

Average 

1,052 

1,068 

1,065 

1,064 

1,098 

The  legitimate  births  show  very  much  the  same  incidence  of 
masculinity  as  the  total  births.  The  insular  districts  exhibit 
the  highest  masculinity,  and  the  principal  towns  the  lowest 
masculinity. 

In  the  illegitimate  births,  the  numbers  dealt  with  are  smaller 
and  more  erratic,  but  the  main  fact  that  masculinity  is  higher  in 
rural  districts  than  in  towns  is  plain,  whether  the  births  be 
lawful  or  not. 

A  similar  experience  is  manifest  in  France,  as  shown  by 
Maurel,  and  reproduced  in  Table  XII.  The  masculinity  in  rural 
districts  is  higher  than  in  towns,  or  in  the  Department  of  the 
Seine.  In  these  figures  the  legitimate  and  illegitimate  births 
are  taken  together,  and  still-births  are  excluded.  The  figures 
are,  therefore,  entirely  comparable  with  those  for  the  total  births 
of  Scotland  (Table  IX). 
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Table  XII. — Masculinity.     JJrhan  and  Mural  Besidence. 
France.     Total  Births. 


Period 

Seine 
Department 

Towns 

Rural 
Districts 

1853-60 
1861-70 
1871-80 
1881-90 
1891-1900 

1,039 
1,033 
1,033 
1,028 
1,038 

1,046 
1,041 
1,039 
1,038 
1,037 

1,056 
1,050 
1,047 
1,054 
1,046 

Average 

1,034 

1,040 

1,050 

An  even  more  complete  parallel  is  found  in  tlie  following 
table  given  by  Diising,  and  relating  to  a  period  of  13  years 
in  Prussia.  The  districts  are  divided  in  a  very  similar  manner 
to  those  of  Scotland. 

Table  XIII. — Masculinity.      Urban  and  Bural  Besidence. 
Prussia.     Total  Births. 


Period 

Berlin 

Large 
Towns 

Middle 
Towns 

Small 
Towns 

Rural 
Districts 

1876-87 

1,052 

1,053 

1,056 

1,062 

1,066 

In  other  countries  broader  divisions  are  commonly  made,  all 
towns  being  included  in  one  group  and  compared  with  rural 
districts.  The  following  figures  indicate  that  the  same  feature  of 
a  higher  masculinity  in  rural  districts  is  found  in  other  civilized 
countries. 


Table  XIV. — Masculinity.     Urban  and  Bural  Besidence. 
Total  Births. 


Place 

Period 

Masculinity 

Urtan 

Rural 

Belgium  . 
Belgium  . 
Massachusetts . 
Sweden    . 
Sweden    . 
Norway   . 

1815-24 

1825-29 

1849 
1861-70 
1871-75 
1851-70 

1,067 
1,053 
1,047 
1,046 
1,042 
1,045 

1,070 
1,061 
1,114 
1,052 
1,055 
1,060 
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III  rare  instances  the  masculinity  of  towns  may  exceed  that 
of  rural  districts.  Carlberg  states  that  the  masculinity  of  towns 
in  Livonia  is  1^078,  as  compared  with  1,053  in  the  rural 
districts.  He  attributes  this  to  the  fact  that  the  town 
populations  contain  more  Jews,  Poles  and  Russians,  who  all 
have  a  high  masculinity. 

It  is  clear  that  there  is  something  in  the  conditions  of  country 
life  which  tends  to  the  birth  of  a  higher  proportion  of  male 
children  there  than  in  towns. 

(9)  Social  Condition. — Though  no  statistics  on  this  subject 
have  been  published  in  Great  Britain,  we  are  able  to  refer  to 
evidence  from  other  countries,  and  to  add  the  record  of  Scotland 
for  1855. 

Swedish  statistics  referring  to  the  years  1851-60  state  the 
masculinity  as  follows  in  various  classes  of  the  population  : 

Table  XV. — Masculinity.     Social  Condition. 
Sweden,  1851-60.     Total  Births. 


Class 

Masculinity 

Nobles  .... 
Clergy    .... 
Officials 
Commercial    . 
Agriculturists 

983 
1,086 
1,057 
1,050 
1,057 

Maurel,  investigating  the  population  of  two  rich  streets  in 
Toulouse,  found  that,  of  225  couples,  31,  or  14  per-cent,  were 
sterile;  and  that  of  194  fruitful  couples  there  was  issue  147 
male  and  155  female — i.e.,  a  masculinity,  in  a  presumably  high 
social  state,  of  only  950.  In  the  families  where  children  were 
numerous,  the  later  born  children  showed  the  lowest  masculinity; 
and  in  the  families  with  only  one  child,  the  masculinity  attained 
only  the  extremely  low  rigure  of  760.  So  far  it  would  appear 
that  the  richer  classes  have  a  feeble  masculinity.  A  confirmation 
of  this  is  afforded  by  Maurel's  details  relative  to  a  large  town, 
in  which  he  obtained  figures  as  to  186  couples  belonging  to  two 
of  the  liberal  professions.  Of  these  35,  or  18'8  per-cent,  were 
sterile,  and  151  fecund.  The  issue  of  the  latter  numbered  126 
boys  and  149  girls,  showing  a  masculinity  of  845. 

We  have  analyzed  the  births  of  Scotland  in  1855  according 
to  the  social  condition  of  the  fathers.  The  results  are  shown  in 
Table  XVI. 
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Table  XVI. — Masculinity.     Social  Condition. 
Scotland,  1855.     Total  Legitimate  Births. 


Class 

Number  of  Births 

Masculinity 

Professional  . 
Commercial    . 
Agricultural  . 
Seafaring 
Working  Classes    . 
Not  stated 

2,877 
9,667 

18,409 
5,461 

49,427 
123 

1,032 
1,070 
1,068 
1,066 
1,037 

Total     .... 

85,964 

1,049 

The  professional  class  includes  the  nobility  and  persons  of 
independent  means^  as  well  as  the  professions.  The  commercial 
group  includes  the  merchants  and  shopkeepers.  On  comparing 
Tables  XV  and  XVI^  it  will  be  seen  that  in  each  case  the  lowest 
masculinity  figure  appertains  to  the  highest  social  class.  It  is 
not  possible  to  say  whether  this  feature  would  have  remained 
constant  in  the  Swedish  figures  if  the  nobles  and  clergy  had  been 
amalgamated  in  one  class.  In  both  tables  the  masculinity  of  the 
agricultural  class  is  high,  and  it  is  noteworthy  that  the  seafaring 
population  of  Scotland  also  shows  a  high  masculinity. 

As  further  illustrative  of  the  masculinity  found  in  special 
classes  of  the  population  we  may  mention  the  work  of  other 
observers.  Kisch  analyzed  the  figures  relating  to  556  marriages 
in  regnant,  or  aristocratic,  European  families.  There  were  1,972 
births,  of  which  1,023  were  boys  and  949  girls.  This  gives  a 
masculinity  of  1,077,  which  is  distinctly  high  for  the  social  rank 
of  the  parents.  Wall  made  a  composite  investigation  in  which 
he  included  1,200  families,  selected  from  the  Royal  Houses  of 
Europe  (120),  families  of  princely  rank  (27),  the  English  Peerage 
(890),  and  the  German  Peerage  (163).  There  were  6,529 
children  in  these  families,  and  of  these  3,381  were  males  and 
3,148  females.  This  gives  a  masculinity  of  1,074.  Orschansky 
publishes  the  masculinity  of  2,441  families  having  13,277 
children.  He  found  that  in  the  German  Peerage  the  masculinity 
was  1,051,  in  the  German  colonists  851,  in  the  Russian  peasantry 
1,147,  in  various  Russian  families  1,020,  and  among  the  Jews 
1,000. 

Diising    contrasts   the  high  masculinity   of  the  agricultural 
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class  with  the  low  masculinity  manifested  by  industrial 
occupations,  and  both  he  and  Ploss  note  that  those  residing 
in  mountainous  regions  have  a  high  masculinity.  The  latter 
indeed  states  that  at  500  feet  above  the  sea-level  the  masculinity 
is  1,059,  at  1,000-1,500  feet  it  is  1,073,  and  at  1,500-2,000  feet 
it  becomes  1,078. 

The  agricultural  class  appears  to  have  a  high  masculinity  in 
the  New  World  as  well  as  in  the  Old,  for  it  is  specially  noted  by 
Wynne  that  in  Kentucky,  in  1852,  and  in  Virginia,  in  1853, 
the  masculinity  of  this  class  was  1,120  and  1,140  respectively. 

In  conclusion,  it  is  advisable  to  point  out  that  the  conflict  of 
evidence  as  to  the  masculinity  of  the  births  belonging  to  the 
higher  social  classes  is  largely  dependent  upon  the  relatively 
small  numbers  of  such  births.  The  universal  agreement  as  to 
the  high  masculinity  found  among  the  agricultural  population 
confirms  the  evidence  given  in  a  previous  section  as  to  the 
superiority  in  masculinity  of  rural  over  urban  residents. 

(10)  Season  of  the  year. — The  suggestion  has  sometimes 
been  made  that  the  season  of  the  year  has  an  influence  in 
determining  the  proportion  of  male  and  female  births.  With  a 
view  to  investigating  the  value  of  this  suggestion,  we  have 
calculated  and  brought  together  in  Table  XVII  the  masculinity 
observed  among  the  births  which  occurred  at  diff'erent  periods  in 
Montpellier,  Sweden  and  Finland,  Prussia,  Massachusetts  and 
Kentucky  respectively. 

These  figures  relate  to  places  widely  separate  from  one 
another,  and  differing  considerably  as  to  the  number  of  births 
under  observation.  It  will  be  observed  that  the  maximum 
masculinity  is  found  in  each  column  in  connection  with  a 
diff'erent  month.  The  incidence  of  the  minimum  masculinity 
is  likewise  widely  divergent.  In  none  of  the  columns  is  there 
such  regularity  of  progression  as  to  indicate  that  any  special 
season  is  particularly  associated  with  an  excess  of  male  births. 
It  is  true  that  the  Prussian  figures  suggest  that  midsummer  and 
midwinter  coincide  with  the  highest  masculinity.  There  is  no 
confirmation  of  this  in  the  other  columns  of  the  table. 

If  we  compare  the  births  of  winter — say  November  to 
February — with  those  of  summer — say  INIay  to  August — we  find 
that  the  winter  months  show  a  higher  masculinity  than  the 
summer  months  in  three  of  the  columns.  In  one  column  the 
summer  masculinity  is  somewhat  greater  than  that  of  the  winter, 
and  in  the  remaining  case  the  figures  are  equal. 
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Table  XVII. — Masculinity.     Season  of  the   Year. 


Month  of 
Birth 

Montpellier. 

1772-1792, 

25,064  Birth= 

f;'-"^?^:      ,          1872-1881. 
uJ^nEM..!    10,674,254  Births 

Massachusetts,  i    Kentucky, 

1845-1849,        1         1853,  " 
92,272  Births      24,403  Births 

January 

February 

March 

April    . 

May     .        . 

June    . 

July     . 

August 

September 

October 

November 

December 

1,057 
1,085 
1,068 
1,002 
1,082 
1,050 
1,056 
1,079 
1,046 
1,107 
1,030 
1,099 

1,041 

1,039 
1,034 
1,043 
1,034 
1,042 
1,035 
1,054 
1,050 
1,041 
1,047 
1,054 

1,063 

1,063 
1,059 
1,060 
1,061 
1,068 
1,068 
1,063 
1,060 
1,063 
1.062 
1.066 

1,073               1,080 
1,049               1,071 

1.077  1,233 
1,069               1,130 
1,112                  973 

1.078  1,037 
1,022                1,144 
1,058                1,146 
1,021               1,173 
1,086               1,073 
1,114               1,120 
1,075         i       1.099 

1 

Total    . 

1,064 

1,043 

1,063 

1,068        j       1,106 

Table  XVIII. — JilascuUnity.     Season  of  the  Year. 
Births. 


Montpellie-r 

Sweden  and         ?„,„:., 
Finland             l'rn>.,i.i 

Massachusetts      Kentm-ky 

Nov.  to  Feb.         1,067 
May  to  Aug.         1,067 

1,045               1,063 
1,041               1,065 

1,077               1,094 
1,065               1,074 

Here  we  liave  considered  the  months  in  which  the  births  took 
l)lacej  but  it  is  more  important  to  compare  the  montlis  in  which 
conception  occurred,  seeing  that  the  sex  is  undoubtedly 
determined  a  considerable  time  prior  to  birth. 

Table  XIX  lias  been  prepared  with  the  object  of  showing 
the  masculinity  among  winter  and  summer  conce])tions 
respectively. 

Table  XIX. — JlascuUnity.     Season  of  the   Year. 
Winter  and  Summer  Conceptions. 


Montpellier 

■'' FM^d"*         Prussia       Mas-sachusettsj     Kentucky 

Xov.  to  Feb.         1,064 
May  to  Aug.         1,06'' 

1,048             1,062             1,068             1,127 
1,037             1,061             1,075             1,099 

Here,  in  four  out  of  the  five  cases,  a  somewhat  higher 
masculinity  is  shown  in  respect  of  the  winter  conceptions.  On 
the  other  hand,  the  remaining  case  shows  precisely  the  opposite. 
The  evidence  is  conflicting,  and  we  may  be  justified  in  concluding 
that   the   season  exercises    no    definite  influence  on  the    sex    of 
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foiice])tioiis.  A  higli  masculinity  may  (»ccur  at  any  period  of"  the 
year. 

(11)  Parental  Aye. — In  1829;  Htjfacker  j)ropounded  thr 
theory,  based  on  his  own  investigations,  that  the  proportion  ot 
the  sexes  at  birth  depends  upon  the  relative  ages  of  the  parents. 
He  considered  tliat  a  majority  of  females  are  born  when  the 
mother  is  older  than,  or  equal  in  age  to,  the  fatlier,  and  that  a 
majority  of  males  are  born  when  the  father  is  the  elder  parent. 
Further,  he  advanced  the  view  that  the  excess  of  female  or  male 
births  increases  as  the  difference  between  the  ages  of  the  parents 
extends. 

This  theory  received  corroboration  from  Sadler  in  1830,  as  a 
result  of  an  investigation  into  the  records  of  the  English  peerage. 
It  is  consequently  known  as  the  Hofacker-Sadler  law,  and,  until 
Miore  recent  researches,  it  received  considerable  credence.  Sadler 
advanced  the  additional  proposition  that  the  ordinary  excess  of 
male  births  corresponds  to  the  excess  of  mortality  among  males 
from  birth  to  the  age  of  marriage,  as  compared  with  the 
mortality  among  females  in  the  same  ))eriod  of  life.  The  result 
of  this  correlation  provides  that  an  equal  number  of  each  sex 
should  reach  marriageable  age. 

In  both  of  these  investigations  the  number  of  births  under 
observation  was  small — about  2,000  in  each  case — and,  as 
registration  of  births  in  European  countries  has  since  become 
general,  it  is  possible  to  ascertain  how  far  the  statistics  now 
available  support  the  theory  of  Hofacker  and  Sadler. 

Considering  tirst  the  ages  of  the  parents  separately,  we 
submit,  in  Table  XX,  the  masculinity  observed  according  to 
the  ages  of  the  fathers  (in  quinquennial  groups  of  ages)  in 
Scotland,  Alsace-Lorraine,  Norway,  Berlin,  Oldenburg,  Vienna 
and  France. 


Table 

XX. — Mascidinity  according  to  the  Age 

of  the  Father. 

Ages 

Scotland, 
i8:.o 

Alsace- 
Lorraine, 
18T-2-3 

Norway, 

isn-5 

Berlin 

Oldenbur; 

Vienna, 
lS95-ii 

France, 
1892 

]      995 

15-19 
20-24 

1,150 

1,019 

1,800 
1,080 

1 1,037 

1,174 

1,053 

u  ... 

I  1,14-i 

25-29 

1,027 

1,080 

1,075 

1,083 

1,083 

1,060 

'   1,010 

30-34 

1,077 

1,059 

1,058 

1,041 

1,066 

]  1,057 

35-39 

1,066 

1,04G 

1,045 

1,024 

1,058 

{  1,050 

40-44 

1,033 

1,062 

1,045 

1,016 

1,062 

(  1,012 

45-49 

l,0i9 

1,079 

1,045 

1,020 

1,058 

-  1  0.^0 

50-54 

1,045 

'~  1,0.58 

55-59 

1,165 

1,024 

1.012 

1,083 

1,202 

) ' 

i  fiO  and  over 

910 

) 
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Although  tlio  number  of  birtli>;  ui)on  wliicli  these  figures  are 
l)ascd  is  in  each  case  considerable,  the  masculinity  frequently 
fiuctuateSj  and  shows  no  sign  of  any  regular  variation  ni 
magnitude  in  relation  to  the  age  of  the  father. 

Similarly_,  in  Table  XXI;,  are  given  the  figures  for  the 
masculinity  acc<jrding  to  the  age  of  the  mother.  Those  relating 
to  Scotland  show  an  ascending  masculinity  uj)  to  the  age-group 
80-34,  followed  by  a  brief  decline.  Mothers  aged  40  and 
upwards  exhibit  a  recrudescence  of  masculinity^  a  feature  which 
is  also  manifest  in  certain  of  the  other  localities  included  in  the 
table.  These  places^  however,  do  not  indicate  a  comparatively 
regular  ascent  of  masculinity  among  the  younger  mothers,  such 
as  is  shown  in  the  case  of  Scotland. 


Tablk  XXT 

. — Masculinity  according 

to  the  Affe  of  tli 

e  Mother 

.„,.             .Scotland, 
Ag-^^                  1855 

1 

AlsacL- 

Lorraine, 

1872-3 

Norway, 
1S71-5 

Berlin 

OHenburg      "^^ 

France, 
1861-70 

France, 
1892 

15-19               996 
20-24             1,038 
25-29             1,046 
30-34            1,066 
35-39        1     1,041 
40-44             1,065 
45-4!)             1,055 

1,124 
1,061 
1,054 
1,067 
1,061 

■  1,078 

'  1,062 

'  1,045 
1,066 
1,045 

1,079 

1,049 

1,062 
1,053 
1,041 

1,062 

1,079          1,063 

1,058          1,073 
1,075       )  ,  „„ 
1,070       >^'*^''' 

1.049             982 

C  1,090 

)  1,058 
1,080 
f  1,070 
i  1,057 
(  1,066 
(  1,055 

1,070 
5 1,050 

•  1,040 

1  1,06(1 

The  general  trend  of  experience,  as  shown  in  these  two  tables, 
completely  confirms  the  conclusion  arrived  at  by  Sadler,  that 
"  no  law  of  the  proportion  of  the  sexes  at  birth  can  be  traced  by 
depending  merely  upon  the  ages  of  the  parents  separately." 

Next  we  may  consider  the  ages  of  the  parents  in  combination, 
and  observe  the  masculinity  of  the  offspring. 

Table  XXII. — Masculinity  according  to    the  Comhined  Ages 
of  ihr    Parents.      Scotland,   1855. 


Ages  of  Fathers 


Ages  of ■_ 

Mothers    i  1  i  I 

!   15—19      20— 2-t       "■     '■" 


15-19      (1,024)    1,084 


23-29  •   30—34 


825      (689) 


20-24  ...         1.028      1,022      1,093      1,055 

25-29  ...  986      1,037      1,050     1,083 

30-34  841      1,037      1,092      1,052 

35-39  ...  983      1,117      1,065 

40-41  (1,138)    1,118 

4.0-49  


40-4-1 

4.5—40 

50—54 

55—59 

1,121 

1,044 

1,084 

(i,524) 

1,082 

1,054 

90S 

0,319") 

978 

1,049 

997 

1,250 

1,060 

1,071 

1,016 

1,062 

(1,122) 

994 

(1,200) 

(1,050) 

Note. — No  figure  given  when    le.«s  than   100  couples    in   the  group,  and 
figures  bracketed  when  less  than  200  couples  in  the  group. 
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Tabic  XXll  shows  llic  niascdlinity  for  the  legitimate  births 
which  occuiTcd  m  Scotland  in  1855^  when  grouped  with  let'efcncc 
to  the  ages  of  both  parents.  Tables  XXIII,  XXIV,  XXA^,  and 
XXVI  show  corresponding  figures  tor  Alsace-Lorraine,  Vienna, 
France  and  New  South  AVales  respectively. 


Table  XXII 1. — Masculinity  according  to  the  Combined  Ages 
of  the  Parents.     Alsace-Lorraine,  1872-3.     (Stieda). 


Ages  of  Fathers 

Ages  of 

Mothers 

15—10 

20-24 

2.5—29 

30—34 

35-39 

40—44 

45—49 

.50  &  over 

15-19 

1,085 

1,041 

1,313 

20-24 

1,075 

1,070 

1,051 

1,024 

908 

25-29 

1,082 

1,091 

1,025 

1,025 

1,049 

1,175 

1,122 

30-34 

1,222 

1,076 

1,083 

1,057 

1,032 

1,072 

1,000  [ 

35-39 

1,035 

1,086 

1,039 

1,081 

1,081 

1,043  i 

40  and  over 

... 

1,082 

1,101 

1,077 

1,059 

1,086 

Table  XXIV. — Masculinity  according  to  the  Combined  Ages 
of  the  Parents.     Vienna,  1896.     (Rosenfeld). 


Ages  of 
Jlothers 

Ages  of 

Fathers 

1 

Under  25  i 

1 

25-30 

30-40 

40-50 

Over  50 

All        1 

1 

Under  20 
20-25 
25-30 
30-40 
Over  40 

1,133 
1,084 

1,036 

1,038 

1,047 

995 

1,070 

1,064 

1,085 

817 

1,196 

956 

1,121 

1,808 
559 

1,161 
1,075 
1,065 
1,067 
954 

1 

All    .       . 

1,127 

1,037 

1,070 

1,040 

1 .255 

1,062 

Table  XXV. — Masculinity  according  to  the  Combined  Aqes 
of  the  Parents.     France,  1892.     (Turquan). 


Ages  of 

Fathers 

Ages  of 
Mothers 

1 

Under  25 

25-35 

35—45 

'  45  &  over 

1 

Under  20 

1,000 

1,100 

1,070 

1,320 

20-30 

1,040 

1,060 

1,050 

1,040 

30-40 

1,150 

1,040 

1,050 

1,050 

40-50 

880 

1,060 

1,070 

1,060 

50  and  over 

750 

640 

870 

670 

1906.] 


under  differoit  conditions. 
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Table   XXYI. — Masculinity  according   to    the  Combined  Ages   of 
tie  Fa  rents.     Xeic  South  Wales,  l%Ql-ld(}(i.     (Coohla>-). 


: 

Age  of  Father 

^geol 

Mother 

20 

25 

30 

3o          ! 

1 

40 

45 

50 

20 

949 

1,041 

1,110 

1,174 

1,232 

25 

1,070 

1,088 

1,092 

1,088 

1,033 

898 

30 

1,058 

1,083 

1,066 

35 

1,037 

1,058 

1,075 

1,088 

1,092 

40 

1,058 

1,079 

45 

681 

818 

923 

1,008 

lu  the  French  table  the  fathers  are  gathered  iuto  decennial 
groups  of  age^  which  differ  from  those  used  for  the  mothers.  The 
Viennese  figures  present  another  method  of  grouping;  while  the 
New  South  Wales  table  gives  the  masculinity  for  individual  ages 
and  not  for  groups  of  ages^  and  is  understood  to  have  undergone 
some  process  of  graduation. 

Consideration  of  these  five  tables^  buth  separately  and  in 
conjunction  with  one  another,  does  not  clearly  show  that  the 
jjroportion  of  the  sexes  at  birth  follows  any  law  based  upon  the 
absolute  ages  of  the  parents. 

Finally,  let  us  examine  the  masculinity  when  the  births  are 
grouped  according  to  the  number  of  years  of  difference  between 
the  ages  of  the  ])arents.  It  was  in  this  direction  that  Hofacker 
and  Sadler  believed  that  they  found  the  main  law  of  the 
proportion  of  the  sexes  at  birth. 

Sadler's  figures  are  given  in  Table  XXVII,  and,  ^ide  by 
side  with  them,  the  corresponding  figures  from  our  Scottish 
investigation,  and  those  obtained  by  Orschansky,  Kisch, 
Schumann,  and  Rosenfeld.  The  Scottish  and  Norwegian 
figures  are  based  upon  much  the  largest  number  of  births, 
and  deal  with  a  whole  nation  in  each  instance,  in  contrast  to 
special  classes  of  the  population  to  which  most  of  the  other 
figures  refer. 

The  Scottish  births,  when  grouped  in  this  manner,  do  appear 
to  some  extent,  though  not  without  irregularity,  to  show  the 
same  tendency  as  was  found  by  Sadler — namely,  to  an  increase  in 
the  masculinity  according  to  the  excess  of  the  age  of  the  husband 
over  that  of  the  wife.  A  closer  agreement  with  Sadler^s 
conclusions  is  found  in  the  observations  of  Kisch,  but  it  should 
be  noted  that  the  total  births  analyzed  are  small  in  number.     No 
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courinuatioii  is  t'uiuid  in  tlic  uiorc  uuuieiuus  data  ul  Oischaiisky, 
Schumanu,  and  Rosenfcld;  and  the  same  is  true  of  the  following 
table  given  by  Beiner,  based  upon  no  fewer  than  213,22  !■ 
Scandinavian  births.  Indeed,  in  the  last  case  precisely  the 
opposite  feature  appears.      The  highest  masculinity  occurs  when 


Taule  XXVll.- 


JMusfuUnitij  accordiiKj  to  tlic  Relatice  Af/cs 
of  the  Parents. 


The  Father  being 

Eii-li.-sli 
reera;,'e 

Seulhiiiil, 
1S60, 

Ueriuau 
Peerage,  cic. 

Euioijcan 
Aristocracy 

Norway 
(SelmiuauD), 

Vieuiia 

as  I'pgard.s  the  Muthei- 

iSadlcr) 

(Orschanskj) 

(Kiseh) 

(Kownt'ehl) 

•-',008  Births 

SUjUO-lBiitli.s 

13,277  Birtlis 

l,i>7iBirth.s 

11)8,764  Births 

YouiigiT 

865 

1,035 

1,000 

1,052 

1,151 

Same  Age 

947 

1,049 

1,000 

809 

1,065 

Older    1-5    years 

1,037 

1,048 

970 

1,038 

1,039 

988 

6-10      „ 

1,287 

1,051 

940 

1,068 

1,055     ~) 
1,023     ( 

,.      11-15      ., 

1,475 

1,067 

1,100 

1,137 

1,061 

.,      16-20      „ 
„    Over  20    „ 

1,600 
1,667 

1,058  -1 
1,118  Ji 

1,180 

1,221 

\     1.074     C 

t  1,026  ; 

the  mother  is  the  elder  by  1-10  years  :  there  is  a  decrease  when 
the  parents  are  of  equal  age,  and  a  progressive  decrease  as  the 
age  of  the  father  exceeds  that  of  the  mother — 


Father  over  10  years  older 
1-10      „        ., 
„      equal  in  age  . 
Mother      1-10  years  older 
over  10 


1,035 
1,040 
1,062 
1,075 
1,041 


it  tlie  births  are  divided  into  only  three  large  groups — namely, 
(1)  father  older,  (2)  equal  in  age,  (3)  mother  older,  figures  may 
be  quoted  from  many  sources,  as  shown  in  Table  XXYIII. 

Such  a  table  ought  to  aiford  definite  confirmation  of  the 
Hofacker-Sadler  law  if  this  law  expressed  an  invariable  relation 
between  masculinity  and  the  relative  age  of  the  parents.  Exami- 
nation of  the  table  shows,  however,  that  no  unanimity  exists  in 
the  experience  of  the  difierent  localities.  AVhile  the  observations 
of  Goehlert,  Legoyt,  Boulenger,  Boeckh,  Boudin,  as  well  as  our 
own,  may  be  taken  as  confirming  those  of  Hofacker  and  Sadler; 
the  investigations  of  Stieda,  Berner,  llosenfeld,  Schumann  and 
Noirot  not  only  do  not  agree  with  the  former,  but,  on  the  contrary, 
suggest  a  law  precisely  the  reverse.  Additional  weight  is  to  be 
attached  to  the  latter  researches  on  account  of  the  larger  numbers 
of  births  under  consideration.      In  these  circumstances  we  cannot 
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Tabj.e  XXVIll. — JIascuUnity    icconHiKj  to    the  lielaticc  Ages 
of  the  Parents. 


Relvtite  Age  op  Pakejsts 

Observer 

.N'uinber 

of 
Births 

Source  of  Data 
or  Locality 

Date 

Total 
Masculinity 

Father 

Parents 

Mother 

older 

ecjual  in  age 

older 

Hofat-kir  . 

1,996 

Tubingen  . 

1829 

1,178 

920 

906 

1,075 

Sadler 

2,068 

English  Peei-age 

1830 

1,214 

948 

865 

1,147 

Goelilert   . 

4,o84 

/Vienna                 1 
•.      ( Aristocracy),' 

1,082 

933 

826 

1,053 

L^oyt 

52,311 

Paris 

1854-5 

1,045 

1,021 

975 

1,030 

BouleugLT 

6,006 

Calais 

1833-52 

1,100 

1,079 

1,016 

1,079 

S'oirot 

■1-,000 

Dijon 

997 

1,160 

1,035 

Bruslau     . 

8,084 

Zurich 

],039 

1,031 

1,176 

1,066 

?tied;l 

ia',o90 

Alsace-Lorraine . 

1872-3 

1,050 

1,095 

1,084 

1,063 

■ienier 

267,946 

Sweden 

1,046 

1,062 

1,075 

1,060 

iJosenfel  I 

Vienna 

1895 

1.022 

1,065 

1,151 

1,062 

3elim 

14,'818 

Livonia 

1834-81 

1,033 

941 

1,008 

1,019 

iocckli 

156,761 

Berlin 

1878-81 

1.052 

1,046 

1,026 

1,047 

ioudiu 

(Paris) 

1863 

1,092 

945 

910 

^cliumaiiii 

198,764 

Norway 

1871-5 

1,045 

1,059 

1,069 

1,051 

1 

85,964 

Scotland    . 

1855 

1,052 

1,049 

1,035 

1,049 

regard  the  Hofacker-Sacller  law  as  proved  ;  nay^  iiiore^  notwith- 
standing that  the  Scottish  tigures  do  support  the  existence  of  such 
a  law,  the  balance  of  evidence  tends  to  suggest  that  there  is  no 
such  law  of  universal  application. 

General  conclusions. — Having  referred  to  su  many  conditions 
as  characterized  by  variations  in  masculinity,  it  may  be  advisable 
to  sum  up  briefly  the  conclusions  to  which  these  variations  lead. 
These  conclusions  are  : 

(1)  That  certain  nations  and  races  exhibit    a    higli,  and 

others  a  low,  masculinity. 

(2)  That  masculinity  does  not  remain  stationary  in  each 

nation  or  race,  but  may  rise  or  fall  in  the  course 
of  vears. 

(3)  That  cross-breeding  raises  masculinity. 

(4)  That  emigration  lowers  the  masculinLty  ui  the  Latin 

races,  but  does  not  so  definitely  affect  the  Anglo- 
Saxon  colonist. 

(5)  That    masculinity    does    not    vary    directly  with    the 

birth-rate,  though  its  movements  are  often  coincident 
with  the  fluctuations  of  the  latter.  The  recent 
decline  in  the  birth-rate  has  been  accompanied  in 
some  cases  bv  a  fall  in  masculiiiitv. 
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(6)  That    the    legitimate    and    illegitimate    masculinities 

bear  different  relations  to  each  other  in  diti'erent 
countries.  Legitimacy  or  illegitimacy  has  little 
influence  on  masculinity,  for  in  some  countries 
the  legitimate,  and  in  others  the  illegitimate, 
masculinity  is  the  higher.  On  the  whole,  the 
legitimate  masculinity  is  generally  superior. 

(7)  That  still- births  exhibit  a  very  high  nuisculinity,  in 

accordance  with  the  higher  mortality  afl^ecting 
nude  births  during  parturition. 

(8)  That  masculinity  is  higher  in  first  than  in  subsequent 

births. 

(9)  That   masculinity  shows    no    constant   high  level    in 

multiple  births  as  compared  with  single  issue. 

(10)  That  masculinity  in  urban  districts   is   always   less 

than  it  is  in  rural  districts.  Either  country  life 
increases  masculinity  or  town  life  diminishes  it, 

(11)  That  masculinity  is  not  constant  in  all  social  ranks, 

and  is  always  high  in  populations  which  live  an 
open-air  life.  The  agricultural  and  sea-faring 
classes  have  a  high  masculinity,  but  the  upper 
classes  of  society  frequently  show  a  low  masculinity. 

(12)  That  the  season  of  the  year  at  which  conception  takes 

place  does  not  affect  masculinity. 
(lo)  That  masculinity  is  not  directly  dependent  upon, 
either  the  absolute  or  the  relative  ages  of  the 
parents,  though  these  may  be  significant  of 
physiological  vigour,  and  hence  account  for  the 
correlation  which  has  sometimes  been  observed 
between  the  ages  of  the  parents  and  the 
masculinity  of  their  issue. 
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Absthaci  of  the  Discussiox. 
Mii.  T.  E.  YOUXG  thought  the  paper  was  very  tittinglj 
included  A\'ithin  the  range  of  the  Institute's  discussions.  Part  of  its 
title  to  that  position  lay,  he  conceived,  in  its  excellent  example  of  the 
study  of  the  modes  in  which  statistics  should  be  analyzed  and 
scrutinized,  with  a  view  to  ascertaining  any  natural  uniformities  they 
might  involve ;  and  further,  if  the  paper  had  not  failed  (through  no 
default  iu  industry  and  ability  on  the  part  of  the  authors;  in  reaching 
some  reasonably  approximate  conclusion,  they  might  have  possessed 
the  means  of  deducing  the  probabilities  of  sex  at  birth  in  connection 
with  the  valuation  of  certain  reversionary  interests.  Being  somewhat 
of  a  purist  in  technical  speech,  he  must  most  distinctly  demur  to  the 
title,  although  naturally  he  sympathized  with  the  authors  in  their 
desire  to  devise  a  compact  and  at  the  same  time  a  descriptive  term. 
The  works  of  Whewell  and  Mill  formed  the  practically  final  tribunal 
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of  toclinical  languagL' :  Init  so  diHicult,  he  adinitteii,  was  it  to 
compress  within  a  succinct  and  happy  verbal  phrase  tiic  essential 
nature  and  scope  of  any  science  or  enquiry,  that  the  dicta  of  those 
writers,  though  ideally  complete,  must,  he  feared,  largely'  form  a 
mere  counsel  of  perfection.  Still,  the  most  fitting  phrase  should  be 
sought.  Masculinit}^  simply  meant  the  condition  or  state  of  being 
masculine  in  general,  and  hence  possessed  no  distinctive  application 
in  the  paper.  The  word  Natalitv,  however,  signitied  the  rate  of 
birth,  and  had,  he  found,  been  sanctioned  technically  by 
Mr.  Havelock  Ellis  in  his  extremely  interesting  work  upon  "Man  and 
AVoman",  and  was,  moreover,  the  exact  correlative  of  the  current 
phrase  of  the  rate  of  mortality.  Consequently,  for  the  specific 
purpose  to  which  the  paper  had  been  addressed,  he  should  distinctly 
prefer  the  compound  term  "8ex-Natality"  as  a  title  of  much  more 
pertinent  signiticance.  The  obvious  objection  that  sex- natality  was 
an  inclusive  term  was  not  in  his  judgment  valid,  because  the  word 
"  Masculinity  "  itself  equally  involved  what  might  perhaps  be  termed 
Femininity.  With  that  criticism  he  ])assed  to  the  paper  itself,  which 
was,  in  his  judgment,  a  judicious  and  laborious  investigation.  The 
authors  had  surveyed  the  subject  practically  from  every  relevant 
point  of  view,  and  were  fully  cognizant  of  the  limitations  of  the 
enquiry,  especially  he  observed  as  to  the  paucity  of  data.  It  would 
have  been  helpful,  he  thought,  mainly  in  coimection  with  foreign 
statistics,  and  also  in  relation  to  certain  home  statistics  which  were 
not  ver}'  familiar,  if  the  authors  had  expressed  an  approximate 
judgment  upon  the  reliance  to  be  placed  upon  the  compilation  of  the 
facts,  and  thus  indirectly  upon  the  validity  of  those  facts,  and  upon 
the  methods  employed  in  their  construction.  As  shown  in  the  paper, 
and  in  man\'  separate  treatises,  there  was  a  plethora  of  statistics,  but 
the  difficulty  invariably  was  to  measure  and  assign  the  confidence 
with  which  they  might  be  utilised  as  the  basis  of  investigation. 
Looking  to  the  paper  as  a  whole,  the  interpretation  of  statistics 
demanded  the  acutest  and  most  varied  survey,  and,  as  the  authors 
themselves  had  perceived,  it  was  of  the  rarest  occurrence  that  that 
interpretation,  especially  in  complex  anthropological  problems,  lay 
close  to  the  surface.  Statistics  simply  expressed  the  relations  by 
which  certain  events  were  connected  with  certain  other  events ;  but 
that  relationship  was  simply  one  of  ligures,  and  in  no  way  necessarily 
impliedthatthecau.se  resided  in  the  relations  themselves.  There  was 
a  very  striking  illustration  of  that  fact  in  the  persistent  notion  that 
marriage  aided  longevity,  which  superficially  appeared  to  represent 
the  meaning  of  the  numerical  ratios,  until  Mr.  Spencer  and 
Mr.  Proctor  conclusively  proved  that  the  relation  exhibited  in  the 
tabulated  ligures  was  attributable  to  a  difierent  cause  altogether. 
The  subject  of  the  paper  had  been  persistently  and  almost 
continuously  discussed,  since  human  reason  began  and  human 
curiosity  was  aroused,  but  no  definite  or  sustainable  result  had  yet 
been  attained.  Hence  the  paper  was  in  no  degree  singular  in  failing 
to  present  an  adequate  criterion,  but  he  wished  to  add,  with  all 
sincerity,  that  both  in  method  and  judgment  it  was  certainly  not 
inferior  to  the  other  aide  treatises  on  the  same  subject  w'hich  it 
had    been    his    fortune    to    read.       On    that    point   he    noticed    that 
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Messrs.  (jieddes  and  Thomson,  in  their  volume  upon  the  "Evolution 
of  Sex  ",  stated,  in  1889,  that  up  to  the  beginning  of  the  last  century 
no  less  than  500  distinct  hypotheses  had  been  propounded  upou  the 
subject,  and  that  the  accumulation  of  similar  hypotheses  had  not  abated. 
As  bearing  upon  the  subject  of  the  paper,  he  bad  referred  to 
Charles  Darwin's  "Descent  of  Man,"  and,  while  Darwin  was  a  man  who 
always  expressed  himself  with  the  humility  which  is  native  to  a  genuine 
man  of  science,  in  chapter  8  he  spoke  upon  this  question  in  the  most 
hesitating  and  tentative  terms,  simply  affirming  that  the  evidence  he 
possessed  was  extremely  meagre,  but  that  analogy  suggested  that  a 
tendency  to  produce  either  sex  would,  in  all  probability,  be  inherited, 
like  almost  every  other  peculiarity.  He  noticed  from  the  literature 
upon  the  subject  that  the  most  generally  received  determining  factor 
appeared  to  have  been  that  which  was  denominated  the  "comparative 
vigour"  of  constitution,  but  it  seemed  to  him  that,  apart  from  the 
ambiguity  and  the  necessity  of  strict  definition  of  the  term  '•  vigour,"  it 
was  perfectly  impossible  to  express  the  notion  with  any  numerical 
precision.  He  had  himself  been  usually  in  favour — not  through  any 
strict  enquiry,  however,  nor  from  patient  or  extended  thought — of  what 
the  authors  had  rightly  termed  the  Hofacker-Sadler  law,  or  (more 
accurately)  the  uniformity  which  referred  to  the  relative  ages  of  the 
parents  ;  but  he  thought  the  results  shown  in  Tables  XXYII  and 
XXVIII  sufficiently  indicated  that  that  notion  was  no  nearer  the  truth 
than  any  other.  The  truth  was  that  in  that  question,  as  in  all  questions 
concerning  human  nature,  whether  mental  or  physical,  it  was 
imperative  to  assume  that  the  causes  were  not  single  but  in 
combination,  and  included  both  hereditary  capacity  and  direction  of 
transmission,  personal  qualities,  environment  and  other  factors,  each 
exhibiting,  moreover,  the  complication  of  double  functions — both 
manifold  functions  and  many-valued  functions.  Hence,  the  question 
ultimately  belonged  to  that  obscure  class  of  phenomena  which 
comprised,  as  John  Stuart  Mill  had  said,  a  plurality  of  causes  and  an 
intermixture  of  effects.  Each  cause,  or  more  scientifically  speaking, 
each  force,  like  all  the  forces  concerned  in  the  production  of  physical 
phenomena,  produced  its  full  effect,  modifying  by  inter-mixture  the 
effects  of  each  other  force,  and  hence  a  complex  result  was  produced 
which  apparently  could  not  be  analyzed  with  any  serviceable  approach 
to  precision,  and  where  that  obscure  complexity  existed,  the  established 
rules  of  inductive  inference  were  incompetent  of  application.  For. 
from  the  nature  of  the  case,  it  was  impossible  to  pursue  the  usual 
scientific  methods  and  segregate  the  phenomena,  so  as  to  contemplate 
them  at  one  time  under  one  cause  and  at  another  time  under  another. 
Actuaries  must  therefore  be  guided  in  their  judgment  exclusively  by 
the  balance  of  probabilities,  and  of  the  direction  in  which  that 
balance  inclined  in  the  present  instance  he  had  not  the  remotest 
notion.  Though  he  cordially  welcomed  the  authors'  able  and 
interesting  paper,  and  though  he  knew  from  physical  histor}'  that 
every  genuine  enquiry  like  the  present  conducted  them  more  and 
more  closely  to  the  source  of  explanation,  he  was  afraid  the 
quantitative  and  qualitative  detection  of  the  forces  involved  in  the 
problem  of  the  prior  determination  of  sex  was  as  distant  as  the 
advent  of  the  philosopher's  magical  stone. 
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Mu.  W.  P.  ELDERTON  remarked,  witli  regard  to  the  s^tatistieal 
value  of  the  paper,  that  in  some  of  tlie  tables,  for  instance  Table  III 
(Scotland),  a  small  probable  error  would  be  enough  to  upset  any 
conclusions  as  to  the  sequence  of  the  values.  In  Table  VI,  where 
fuller  particulars  were  given,  it  was  impossible  to  make  any  estimate 
of  the  probable  deviation  from  the  results  obtained,  because  the 
number  of  cases  that  referred  to  Grst  births,  and  to  subsequent 
births,  did  not  seem  to  be  stated.  Then  in  Table  VII  the  series  was 
extremely  rough,  and.  as  had  been  pointed  out,  it  was  impossible  to 
come  to  any  very  deHnite  conclusions  ;  but  if  the  number  of  cases 
had  been  given,  or,  still  better,  if  some  estimate  of  the  probable  error 
involved  in  the  figures  had  been  stated,  lie  thought  the  scientific 
value  of  the  work  would  have  been  considerably  increased.  He  had 
attempted  to  deduce  veiy  roughly  an  approximate  value  lor  the 
probable  errors  in  some  of  the  figures  given  in  Table  XVI.  He 
estimated  in  Table  XVI  that  the  probable  error  in  the  commercial 
class  would  be  16,  and  in  the  working  classes,  which  was  tlie  largest 
class  shown,  about  5.  If  there  were  one  million  cases  he  thought  it 
would  be  just  about  1^.  He  did  not  knuw  how  far  these  deviations 
would  affect  any  conclusions  cb'awn  in  the  paper,  but,  as  a  large  number 
of  the  conclusions  seemed  to  be  negative,  this  part  of  the  work  would 
not  be  affected.  On  this  last  point  he  symi)athized  with  the  authors, 
for,  as  he  himself  knew,  negative  conclusions  were  not  altogether 
satisfactory  to  an  author,  and  sometimes — although  valuable — were 
very  disappointing.  He  thought  that  in  almost  all  statistical  work 
it  would  be  a  good  thing  if  authors  made  it  a  rule  to  give  the 
probable  errors  of  the  functions  with  which  they  were  dealing,  or 
failing  that,  the  number  of  cases  which  had  been  investigated. 

Mr.  C.  D.  HIGrHAM  said  that  he  was  a  little  surprised  that  the 
authors  had  made  no  mention  of  the  younger  Charles  Ansell's 
"  Statistics  of  Families  in  the  upper  professional  classes,"  because 
they  would  have  found  there  some  j)aragraphs  to  the  point,  with 
also  a  reference  to  Mr.  Frederick  Hendriks'  paper  on  the  Vital 
Statistics  of  Sweden,  read  before  the  Statistical  Society  in  1862. 
Though  Mr.  Ansell  did  not  give  a  table  of  •'  masculinity  "  as  children 
were  born,  he  did  furnish  the  figures  for  the  first  three  children, 
and  then  the  next  three,  and  the  rest,  which  perhaps  roughly  bore  out 
the  conclusions  of  the  authors.  He  also  gave  another  table,  showing 
that  the  masculinity  in  large  families  is  greater  than  in  small, 
and  that  was  curious,  bearing  in  mind  the  greater  masculinity  of  the 
first  birth.  Mr.  Young  had  said  there  was  a  plethora  of  statistics 
on  the  subject,  but  he  had  rather  thought  that  one  of  the  defects 
of  the  paper,  although  it  was  not  the  fault  of  the  authors,  was 
that  the  statistics  were  rather  antiquated  and  very  sjjoradic  ;  for 
instance,  a  good  many  of  the  figures  were  based  on  the  births 
in  Scotland  for  one  year  only,  1855.  The  only  rule  that  could 
be  arrived  at  seemed  to  be  that  very  much  depended  on  vigour 
— no  doubt,  as  Mr.  Young  said,  in  conjunction  with  a  variety 
of  other  causes, — but  the  question  of  vigour  seemed  all-important. 
On  page  159,  the  authors  gave,  as  one  of  the  explanations  of  the 
lower  masculinity  of  illegitimate  births  on  the  Continent,  that  a  good 
many  illegitimate   births  were  concealed.      He  did  not  understand 
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why  concealment  of  birtli  should  increase  masculinity,  because, 
he  presumed,  the  parents  would  not  conceal  the  birth  of  one  sex 
more  than  the  other.  The  third  reason  there  triven  came  back 
again  to  vigour.  Could  the  lower  masculinity  on  the  Continent 
be  partly  due  to  the  influence  of  the  Church,  as  in  Ireland,  in  checking 
illegitimate  births  among  the  healthy  [>easant  classes  r  That  was 
borne  out  b\-  the  masculinity  of  illegitimate  births  in  Scotland  being 
higher  than  the  legitimate,  because,  as  the  authors  said,  a  good  deal 
of  the  illegitimacy  there  was,  sad  to  say,  almost  like  regnlar  marriage. 
The  very  strong  masculinity  of  the  Peerage,  shown  on  page  164, 
brought  back  to  the  mind  a  suggestion  which  Dr.  Spi-ague  had 
thrown  out  in  that  room,  depending  on  the  great  desire  of  the 
parents  for  a  son.  The  curious  jx)int  that  mothers  of  triplets  were 
commonly  over  thirty  years  of  asre  was  new  to  him  and  interesting 
though  unimportant.  Passing  on  to  the  general  conclusions,  if 
emigration  lowered  the  masculinity  of  the  Latin  races,  but  did 
not  definitely  affect  Anglo-Saxon  colonists,  was  not  that  due  to 
the  fact  that  in  Anglo-Saxon  emigration  the  people  did  not  mostly 
go  away  to  foreign  countries  among  foreigners,  but  lived  among  their 
own  people,  as  much  at  home  in  Australia  or  Canada  as  in  England? 
They  were  leading  an  English  life  amongst  English  people,  and 
most  of  them  in  the  open  air :  which  could  hardly  be  called 
"emigration'"  in  questions  of  varying  masculinity.  Vigour  also 
seemed  to  be  indicated  in  the  authors'  eighth,  tenth  and  eleventh 
conclusions,  but  why  vigour  should  tend  to  produce  the  male  sex 
rather  than  the  other  he  did  not  think  anybody  knew  or  could  know. 
He  hoped  the  authors  would  be  able  to  give  references  to  the  various 
publications  to  which  they  had  referred. 

Mb.  a.  W.  WATSOX,  in  concluding  the  discussion, 
complimented  the  authors  upon  the  enthusiasm  which  had  let! 
them  to  make  an  investigation  into  something  over  ninety  thousand 
separate  cases  of  registration  of  birth.  If  he  might  be  permitted  to 
express  some  little  criticism,  it  was  that  the  results  of  that 
stupendous  work  had  not  at  all  times  received  proportionate  weight, 
when  brought  into  comparison  with  the  deductions  of  some  enquirers 
whose  credentials  were  not  quite  apparent  to  the  ordinary  reader,  and 
whose  fields  of  observations  appeared,  in  notable  in.stances,  to  be 
very  circumscribed.  It  was  not  going  too  far  to  say  that  the 
importance  of  the  theories  put  forward  by  some  investigators  would 
seem  to  vary  inversely  with  the  extent  of  the  observations  upon 
which  they  rested,  and  that  the  present  authors  had  done  good 
service,  if  in  nothing  else,  in  gathering  evidence  to  show  that  the 
conclusions  of  those  investigators  were  not  entitled  to  be  accepted  as 
the  discovery  of  natural  laws.  It  had  been  forcibly  remarked,  he 
thought  by  Mr.  E.  P.  Hardy,  that  the  discovery  of  the  law  of  mortality 
was  the  last  secret  that  Nature  would  yield  to  man,  and  one's 
impression,  after  the  perusal  of  the  present  paper,  was  that  the  law 
of  natality  was  to  be  placed  in  the  same  category  of  humanity's 
remote  acquisitions.  If  they  were  to  agree  with  the  authors  that, 
under  present  conditions,  the  possession  of  a  positive  masculinity 
appeared  to  be  an  integral  necessity  of  a  vigorous  nationality,  a 
somewhat    pessimistic  view   of    the  future     of    humanity  would    be 
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forced  upon  tliem  bv  Table  1,  wliich  showed  that  duriiiLj  lift}'  years 
in  Enghind  and  ninety  years  in  France — periods  wliiuh  counted  but 
as  moments  in  the  inliuity  of  time — the  excess  of  male  births 
termed  "masculinity"'  had  lost  from  a  quarter  to  a  third  of 
its  whole  bulk.  The  figures  were  too  startling,  however.  He 
|)referred  to  ground  his  faith  upon  the  more  encouraging 
assumi)tion  that  the  i-ace  would  adapt  itself  to  its  environments. 
Accepting  as  established  the  decline  in  masculinity  in  this  and 
other  countries  during  recent  years,  might  it  not  be  traced  to  the 
migration  of  their  populations  from  the  agricultural  districts,  where 
the  masculinity  was  shown  to  be  high,  to  the  urban  localities,  where 
it  was  shown  to  be  lower  ?  If  so,  they  saw  one  result  of  the 
ciianging  conditions  through  which  many  nations  were  passing,  and 
the  effects  of  which  presented  larger  problems  than  could  be  included 
in  the  discussion.  The  general  conclusion  of  the  authors  seemed  for 
the  most  part  to  be  fairh'  supported  by  the  evidence  tendered,  though 
one  was  tempted  to  relegate  to  the  fantastic  such  investigations  as 
those  which  purported  to  disclose  the  degree  of  masculinity  with 
refei'ence  to  relative  height  above  sea-level ;  whilst,  for  the  formation 
of  any  definite  opinion  on  such  questions  as  the  effects  of  cross- 
breeding or  emigration,  the  evidence  was,  in  his  opinion,  far  too 
slight.  Passing  to  a  practical  question  arising,  not  only  out  of  that 
paper  but  from  statistical  discussions  elsewhere,  he  would  venture  to 
deprecate  the  desire  for  more  elaborate  registration  of  births  which 
was  evidenced  in  the  authors'  reference  to  the  "  unfortunate " 
alteration  of  the  Scottish  schedule  made  after  the  one  year's 
experience  of  a  more  elaborate  system.  He  noted  that  at  a  recent 
statistical  congress  the  following  moderate  list  of  desiderata  in 
registration  was  submitted — Age  of  husband  and  wife  at  marriage ;  age 
at  birth  of  each  child  ;  number  of  births,  and  interval  between  each  ; 
survival  of  the  offspring;  and  occupation  of  the  bread-winner; — and 
the  Scottish  llegister  of  1855  appeared  to  be  much  in  that  form. 
Could  any  list  of  enquiries  be  more  irrelevant  to  the  limited  purposes 
for  which  the  State  was  justified  in  the  expenditure  of  public  moneys, 
more  forbidding  to  the  populace,  and  more  prolific  in  errors? 
Speaking  simply  for  himself,  he  thought  not ;  and  feeling,  as  all  the 
members  must,  the  imperfections  of  the  records,  censal  and  otherwise, 
which  the  State  vouchsafed  to  them,  he  was  strongly  of  opinion  that 
no  expression  of  implied  authority  should  emanate  from  the  Institute 
from  which  it  might  be  inferred  that  they  made  common  cause  with 
those  whose  statistical  demands  upon  the  State  would  seem  to  have 
no  superior  limit. 

The  President  said  it  was  his  pleasant  duty  to  ask  the 
members  to  pass  a  hearty  vote  of  thanks  to  the  authors  for  the 
paper  they  had  so  laboriously  and  carefully  prepared.  The  Institute 
was  always  glad  to  welcome  new  contributors,  and  it  did  so  sincerely  in 
the  case  of  Mr.  Lewis,  who  had  collaborated  with  his  brother, 
Dr.  Lewis.  There  was  no  doubt  that  such  a  patient,  careful  and 
lengthy  enquiry  very  often  led,  in  the  long  run,  to  rich  results,  and 
the  work  would  not  be  thrown  awa}-.  He  was  glad  to  see  a  Fellow 
of  the  Institute  collaborating  with  a  Physician,  and  in  other  cases 
perhaps  with   statisticians,   to  whom    statistics  were  of  interest  or 
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necessary,  even  if  the  actuary  did  not  in  all  cases  take  tlie  primary 
part  iu  such  work.  As  time  went  ou,  he  thought  there  was  a  good 
deal  more  of  <uch  work  which  could  be  engaged  in  when  opportunities 
occurred . 

The  resolution  was  carried  with  aeclamaticii. 

Dr.  lewis,  iu  response,  said  that  in  the  discussion  the  papL-r 
liad  been  taken  iu  certain  senses  to  relate  to  the  determination  ot"  sex, 
or  to  deal  with  the  sex  question  in  some  way.  He  wished  to  make  it 
perfectly  clear  that,  in  his  mind,  the  ]iaper  had  not  dealt  in  any  way 
whatever  Avith  the  determination  of  sex.  That  wa.s  a  subject  which 
must  be  left  to  the  biologist  to  solve ;  it  was  not  a  problem  which 
could  be  investigated  by  means  of  statistics.  The  authors  had 
endeavoured  iu  the  paper  to  deal  Avith  the  subject  of  the  sex 
distribution  of  the  population  at  the  hour  of  birth  ;  they  had  not 
attempted  to  deal  with  the  causes  of  sex.  If  he  had  gone  fully  into 
the  subject  of  the  determination  of  sex,  he  thought  the  members 
would  have  been  astonished  at  the  number  of  theories  and  the 
different  suggestions  which  had  been  put  forward.  From  the  point 
of  view  of  the  statistician,  he  thouglit  the  most  interesting  part  of 
the  i)aper  was  the  connection  between  the  decline  of  the  birth-rate 
and  the  fall  in  masculinity.  That  was  not  a  feature  confined  to  this 
country  at  all ;  it  affected  other  countries,  and  he  thought  it  would 
be  found  to  be  a  subject  in  which  politicians  and  statesmen  would 
have  to  take  some  interest  before  many  years  had  gone  by,  becau.se 
the  birth-rate  had  been  falling  so  fast. 

Me.  J.  XORMAX  LEWIS,  in  reply  to  Mr.  Young's  remarks  in 
regard  to  the  title  of  the  paper,  said  that  his  brother  and  he  had  found 
it  difficult  to  devise  a  title  altogether  applicable,  and  they  adopted 
the  word  masculinity,  although  it  was  not  quite  the  word  they  wished, 
because  it  was  brief  and  convenient,  and  because  they  found  it  was  a 
term  which  had  commonly  been  used  iu  a  great  many  books  dealing 
with  the  subject,  more  particularly  ou  the  Continent.  Eeference  had 
been  made  to  the  unreliability  of  many  of  the  statistics  which  were 
quoted  from  other  authors.  In  every  case  they  gave,  where  thev 
could,  the  numbers  of  the  births  dealt  Avith.  which  in  many  cases 
were  very  large ;  but  it  was  not  always  possible,  especially  in  figures 
from  abroad,  to  form  any  better  idea  than  that  as  to  the  reliability 
of  the  results  pubUshed.  A  large  number  of  different  statistics  were 
given  in  the  paper,  and  by  comjiaring  one  with  the  other  he  thought 
it  was  possible  to  form  some  idea  as  to  the  imjx)rtance  to  be  attached 
to  each.  With  regard  to  the  criticism  of  Table  III,  that  table  simply 
dealt  with  the  whole  of  the  population  of  the  country ;  the  figures 
were  derived  from  the  Registrar-General's  reports,  from  which  the 
number  of  legitimate  and  illegitimate  children  could  be  a.scertained  if 
desired.  Table  VI  did  not  actually  state  the  number  of  first  births. 
and  the  number  of  subsequent  births,  but  the  authors  had  given  the 
number  of  total  births,  and  he  thought  it  was  generally  the  case  that 
the  first  births  were  roughly  about  20  per-ce!it,  one  in  five,  of  the 
total  births.  It  might  perhaps  have  been  better  to  give  the  actual 
figures  there.  AVith  reference  to  Mr.  Higham's  remarks,  the  authors 
did  not  overlook  the  papers  by  Mr.  Ansell  and  Mr.  Hendriks,  ])ut  had 
found  it  quite  impossible  to  quote  all  the  authorities  on  the  question. 
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The  reason  why  the  figures  for  Scothmd  were  given  for  one  year  only  was 
that  that  was  the  only  year  possible.  The  suggestion  that  the  difference 
between  the  legitimate  and  illegitimate  masculinity  on  the  Continent 
might  have,  as  one  cause,  the  concealment  of  births  in  some  cases, 
was  merely  <juoted  as  having  been  made  by  somebod}'  else,  and 
the  authors  were  not  res2)onsiblc  for  it.  lie  took  the  statement 
to  be  intended  merely  to  account  for  incorrect  figures,  and  not 
as  producing  any  particular  definite  result.  Certainly,  the  remarks 
with  regard  to  emigration  were,  as  Mr.  Watson  said,  based  on 
very  slight  evidence,  and  the  authors  did  not  attach  any  great 
importance  to  them  ;  but,  so  far  as  they  were  aware,  they  were 
the  only  figures  at  all  obtainable  on  the  subject,  and  therefore  they 
thought  it  well  to  quote  them.  If  there  were  any  other  figures 
available  which  could  be  produced  the^-  would  be  very  pleased  to  see 
them.  It  was  unfortunate  that  the  results  of  the  investigation 
had  proved  to  be  of  such  a  negative  character.  When  the  authors 
undertook  the  task,  they  were  in  hopes  of  being  able  to  produce 
something  a  good  deal  more  })ositive  ;  but,  in  spite  of  the  ])opular 
impression  to  the  contrary,  it  was  not  always  possible  to  make 
statistics  prove  anything  that  might  be  desired,  and  they  had  merely 
been  able  to  set  forth  the  figures  obtainable,  and  let  them  tell 
their  own  tale.  If  the  authors  had  not  been  able  to  prove  anything 
definite  in  regard  to  masculinity,  perhaps  their  research  might,  at 
any  rate,  clear  the  way  and  smooth  the  path  for  anyone  who  might, 
on  a  future  occasion,  pursue  tlie  subject  further,  and  if  they 
had  been  able  to  do  that  they  would  consider  their  labours  had 
not  been  wasted. 


On  some  Special  Features  of  JJldows'  and  Orphans'  Fa7ids. 
By  Erxest  Chakles  Thomas.  F.I. A.,  of  the  Gresham  Life 
Assurance  Socieft/. 
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AVING  been  associated  with  Mr.  Geovii:e  King  in  the 
valuation  of  a  Bank  Widows*  Fund,  possessing  features  of  more 
than  usual  interest,  I  have  undertaken  at  his  suggestion  to  write 
a  short  account  of  the  ])rinciples  and  methods  used  in  estimating 
the  liability. 

The  Fund  is  closely  connected  with  a  Guarantee  Fund,  and, 
from  the  following  brief  abstract  of  the  rules,  it  will  be  seen  that 
the  annuities  and  contributions  depend  upon  the  amount  for 
which  each  member  is  guaranteed. 

Every  officer  of  the  Bank  is  required  to  join  the  Guarantee 
Fund.  ^lanagers,  and  officers  with  salaries  of  £300  per  annum 
and  upwards,  must  enter  into  a  guarantee  for  .€8,000 ;  officers 
with  salaries  of  £180  and  under  <£300  per  annum,  for  <i€2,000; 
officers  with  salaries  of  £120  and  under  £180,  for  £1,500,  and 
officers  with  salaries  below  £120  for  £1,000. 
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The  officers  pay  in  respect  of  these  guarantees  a  contribution 
at  the  rate  of  8s.  per-cent  for  the  first  5  years,  and  3s.  per-cent 
thereafter ;  and,  should  an  officer  be  promoted  to  a  class  requiring 
a  higher  amount  of  guarantee  than  that  which  he  previously  gave, 
the  contributions  on  the  increase  of  guarantee  are  at  the  rate  of 
8^.  per-cent  for  the  first  5  years  from  date  of  increase,  and 
Ss.  per-cent  thereafter.  There  are  certain  rules  under  which 
additional  contributions  may  be  demanded,  but  for  present 
purposes  these  may  be  disregarded. 

Three-fourths  of  the  amount  of  the  above-mentioned  con- 
tributions are  placed  to  the  credit  of  the  Guarantee  Fund,  and  the 
remaining  one-fourth  to  the  credit  of  the  Widows'  and  Orphans' 
Fund ;  but  whenever  and  so  long  as  the  balance  at  the  credit  of 
the  Guarantee  Fund  amounts  to  .£10,000,  then  the  whole  of  the 
contributions  of  the  officers,  as  well  as  the  whole  of  the  interest 
on  the  Guarantee  Fund,  is  credited  to  the  Widows'  and  Orphans' 
Fund.  For  many  years  past  the  Guarantee  Fund  has  not  fallen 
below  £10,000,  and  therefore  the  whole  of  the  contributions, 
and  the  whole  of  the  interest,  have  been  credited  to  the  Widows' 
and  Orphans'  Fund. 

In  consideration  of  the  foregoing  contributions,  annuities  are 
paid  to  the  widows  and  orphans  of  officers  or  members  on  the 
following  scale  : — 

j860  per  annum  in  respect  of  those  who  contribute  for  a 

guarantee  of  £3,000 ; 
£50  per  annum  in  respect  of  those  who  contribute  for  a 

guarantee  of  £2,000  ;  and 
£40  per  annum  in  respect  of  those  who  contribute  for  a 

guarantee  of  less  than  £2,000. 

The  annuities  are  payable  to  the  widows  for  life  during 
widowhood,  and  are  continued  to  the  children  until  the  youngest 
attains  the  age  of  21  or  marries. 

It  is  hardly  necessary  to  discuss  the  precise  relations  between 
the  two  Funds.  It  will  be  sufficient  for  present  purposes  if  we 
consider  that  the  whole  of  the  contributions  are  carried  direct  to 
the  Widows'  Fund,  and  we  are  left  with  the  prohlems  of  a  varying 
annuity  to  widow^s  with  continuation  to  youngest  child,  and  a 
varying  contribution,  both  regulated,  though  in  slightly  different 
ways,  by  a  guarantee  increasing  by  sudden  movements  according 
to  the  salary  or  position  of  the  member. 

An  illustration  of  the  card  used  is  here  appended. 
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BANK   WIDOWS',   &c.,   FUND. 


Member No. 


Born.. 


Asre  at  Entry. 


Entered   ) 

the  Fund) 

Married^  •  •  Age  at     | 

1st  time)  Marriage) 


Qy.  on  Active  List. 


Date  and 
Cause 
of  E 
fron 


]xit         j 

11  FundJ 


[    ] 


Age  at) 
Exit  )" 


1st  Wife Born :. 

f^^^ ^     ,\f  1 -. : Age  at  E: 

fromFuud.^  -^  ^ 

2nd  Wife Born 

Age  at     1 
MarriageJ 

Exit  ■)  r 

from  Fund 


Married. 


]■ 


Age  at  Exit 


[April 


It  was  found  impossible  to  obtain  any  statistics  upon  which 
to  form  a  mortality  or  marriage  table  from  past  experience,  but 
the  cards  were  filled  up  for  existing  members,  showing  their 
present  status  and  their  past  history  as  regards  marriages  and 
guarantees. 

It  should  be  mentioned  that  after  ten  years'  service,  any 
member  retiring  or  withdrawing  voluntarily  from  the  service 
may  continue  bis  membership  of  the  Fund. 

It  is  obvious  that  the  complications  inherent  in  the  Fund 
rendered  the  use  of  existing  tables  (such  as  Huie's)  out  of  the 
question,  and  from  the  fact  that  the  rate  of  withdrawal  is  probably 
so  small  as  to  be  negligible,  Mr.  Manly's  tables  were  in  like 
manner  inapplicable. 
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GUARANTEES. 

Date                                  Ajiouxt 
• £, 


Age 


CHILDREN. 

Sex  Initiai.8 


Born 


Died 


Interest  is  allowed  at  5  per-cent  per  annum  upon  the 
Guarantee  Fund,  and  upon  the  Widows'  Fund  up  to  an  amount 
of  £10,000.  The  surplus  of  the  latter  fund  is,  however,  invested 
in  securities  returning-  an  average  rate  of  three  per-cent.  The 
latter  rate  was  therefore  used  in  the  valuation;  the  additional 
two  per-cent  upon  the  fixed  sum  of  £10,000  being  valued  as  a 
separate  asset. 

The  general  scheme  followed  was  the  application  of  the 
collective  method  to  the  statistics  drawn  from  living  members  of 
the  Fund  at  the  moment  of  valuation,  already  brought  to  public 
notice  by  Messrs.  King,  Manly,  Allin  and  other  writers. 

In  default  of  any  mortality  statistics  of  the  Fund  itself,  the 

o  2 
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mortality  of  the  nienibers  was  taken  as  that  of  the  0*^"  Table,  and 
there  seems  no  reason  to  sup])ose  that  the  experience  of  such  a 
Fiindj  after  the  original  benefit  of  selection  on  entry  into  service 
has  run  off,  would  be  materially  different  from  that  of  an  average 
assurance  company. 

It  should  be  remarked  that  the  case  now  being  considered  is 
essentially  different  from  that  of  a  staff  pension  Fund.  In  the 
latter  case,  it  is  the  almost  invariable  experience  that  the  mortality 
among  continuing  active  members  is  much  lighter  than  that  of 
any  standard  table,  owing  to  the  fact  that  there  is  a  constant 
process  of  selection  going  on  by  the  retirement  of  the  invalid 
lives  upon  pension.  Moreover,  as  this  light  mortality  increases 
the  liability  in  respect  of  continuing  members,  it  is  eminently 
desirable  that  the  table  used  should  be  based  upon  the  Fund's 
own  experience.  These  considerations  do  not  affect  the  present 
case,  there  being  no  reason  to  anticipate  an  exceptionally  light 
mortality,  and  if  such  should  be  experienced  in  the  future,  the 
value  of  the  benefits,  so  far  from  being  increased,  would  be 
diminished  thereby. 

The  Widows'  Annuities  were  valued  by  the  Government 
Annuitants',  1884  (Females)  Ultimate  Table,  and  the  re-marriage 
element  was  ignored. 

Methods. 

Guarantees. — We  might  have  obtained  an  average  age  at 
which  these  amounts  increased  from  1,000  to  1,500,  2,000,  &c., 
and  assumed  that  every  member  in  each  group  of  ages  was  subject 
to  the  same  guarantee.  It  was  considered  more  scientific, 
however,  to  obtain  a  graduated  scale,  increasing  slowly  from  age 
to  age,  the  underlying  assumption  being  that  a  certain  number  of 
members  increased  at  each  age  sufficient  to  produce  an  average 
for  all  members  of  the  amount  fixed  by  the  scale. 

Accordingly  the  guarantees  were  scheduled  according  to 
nearest  ages  of  members  at  the  date  of  the  valuation,  and  an 
average  amount  of  guarantee  therefrom  obtained  for  each  age,  the 
resulting  scale  being  graduated  by  a  summation  formula. 

From  this  graduated  scale  of  guarantees  we  are  enabled  to 
assess  the  value  of  the  future  contributions.  These  consist  of  a 
uniform  proportion  of  3^.  per-cent  of  the  guarantees,  payable 
throughout  membership,  plus,  for  each  age  attained  by  the 
member,  the  present  value  of  a  term-annuity  for  5  years  of  5s. 
per-cent  upon  the  increment  for  that  year.  When  the  value  of 
this  annuity  is  added  to  the  Zs.  per-cent  of  guarantee  at  each  age, 
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we    have    the    factor    to    be    multiplied    at    each    age    into    the 
column  D^.. 

The  work  arranges  itself  as  follows  : 


,          Amount 
^?f         of 

Col.  (2) 

A(9:\ 

A(2) 

Col.  (5) 

(6) +  (3) 

1>5 

=  (7)x 

D;,(0J«-5») 

N^ 

(10)  X 
Xo.  of 

W    Guarantee    ^ '^^-^      ^  - '^^^o    x(l  +  a^-) 

D;.(0M<5')  Members 

(1)           (2) 

! 

(3) 

(4) 

(-) 

(•5) 

(7) 

(>) 

(9) 

(10) 

(11) 

The  symbol  D,.  iu  column  (8)  has  the  same  significance  as  is 
given  to  it  in  Mr.  King's  paper  on  Staff  Pension  Funds^  namely: 

-^ —     '^"'"',  the  contributions  being  spread  evenly  over  the  year^ 

and  the  payment  ceasing  absolutely  at  the  death  of  the  member. 
The  whole  contribution  being  considered  as  payable  practically  in 
the  middle  of  the  year^  and  that  fact  being  allowed  for  in  the 
function  J),.,  the  factor  for  the  increment  is  therefore  an 
annuity -due  (vide  column  6). 

Benefits. 

Average  amount  of  Annuity. — This  varies  with  the  guarantee^ 
but  not  directly  as  in  the  case  of  the  contribution^  and  accordingly 
a  new  scale  is  required.  This  is  obtained  by  scheduling,  in 
respect  of  every  member  at  each  present  age,  the  annuity  allowed 
by  the  rules  for  the  guarantee  then  in  force,  and  taking  the 
average.  The  table  thus  deduced  of  course  required  graduating 
as  before. 

Value  of  Annuity  of  1  jjer  annum  to  Widow  as  at  death  of 
Husband. — For  each  age  of  the  husband,  a  corresponding  figure 
representing  the  nearest  age  of  the  wife  was  set  down  for  all 
husbands  on  the  Fund.  The  appropriate  annuity-value  by  the 
Government  Annuitants'  (F)  1884,  3  per-cent  Ultimate  Table  for 
the  said  age  of  wife  was  then  scheduled  and  an  average  annuity- 
value  obtained  for  each  age  of  the  husband. 

The  following  are  the  graduated  results  compared  with 
Mr.  Maulv's  and  Mr.  AUin's  : 
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Value  of  Continuous  Annuifi/  of  1  per  annum  to  Wife  at  the  moment  of 
Death  of  Husband. 


Age 
of 

Manly 

3% 

Allin 

1 
1 

Bank  Vvao 

Age 
of 

Manly 

3 ,;' 

14-3 

Allin 

i>ANK  Fund 

Husband 

18S1 

1902 

221       i 

Husband 
64 

ISiJl 
12-5 

U»0-2 

25 

21-3 

21-3 

12-8 

13-6 

26 

21-2 

21-2 

21-9       ! 

65 

140 

12-5 

13-2 

27 

21-1 

211 

21-7 

66 

13-7 

12-2 

12-8 

28 

21-0 

21-0 

21o 

67 

134 

... 

12-0 

12-4 

29 

20-8 

20-8 

21-3       i 

68 

130 

11-7 

121 

30 

20-7 

207 

19-6 

211        i 

69 

12-7 

Ho 

11-8 

31 

20-6 

20-5 

19-5 

20-9 

70 

12-3 

11-2 

11-5 

32 

20-5 

20-2 

19-4 

20-7 

71 

11-9 

10-9 

11-2 

33 

20-4 

200 

19-2 

20-5 

72 

11-6 

lOo 

10-9 

34 

20-3 

19-9 
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20-3 

73 

11-2 

101 

10-6       1 

35 

20-1 

19-7 

19-0 

20-1 

74 

10-8 

9-8 

103 

36 

200 

19-0 

18-9 

19-9 

75 

10-4 

9-4 

9-9 

37 

19-9 

19-3 

188 

19-7 

76 

100 

9-5 

38 

19-8 

19-0 

18-6 

19-0 

77 

9-5 

9-2 

39 

19-7 

18-8 

lS-5 

19-3 

78 

91 

,,, 

8-9 

40 

19-6 

18-6 

183 

19-1 

79 

8-8 

... 

8-5 

41 

19-5 

18-3 

181 

18-9 

80 

8-4 

8-2 

42 

19-3 

181 

17-8 

18-7 

81 

8-0 

7-8 

43 

19-2 

17-9 

17-0 

18-5 

82 

7-7 

... 

7-4 

44 

19-0 

17-7 

17-2 

18-3 

83 

7-4 

... 

70 

45 

18-9 

17-4 

170 

181 

84 

71 

6-7 

46 

18-7 

17-1 

16-8 

17-8 

85 

6-7 

6-4 

47 

18-5 

16-9 

16-6 

17"5 

86 

6-4 

61 

48 

18-3 

16-7 

16-3 

17-2 

87 

61 

5-9 

49 

18-2 

16-4 

161 

17-0 

88 

5-8 

5-7 

50 

18-0 

161 

15-9 

16-8 

89 

5-5 

5-4 

51 

17-7 

15-9 

15-6 

16-6 

90 

5-2 

51 

52 

17o 

15-6 

15-3 

16-4 

91 

4-8 

48 

53 

17-3 

lo-4 

15-1 

16-2 

92 

4-5 

4-6      1 

5t 

171 

15-1 

14-9 

16-0 

93 

4-2 

4-4      1 

55 

16-8 

15-0 

14-6 

15-8 

94 

38 

4-1       ' 

56 

16-6 

14-8 

14'4 

15-6 

95 

3o 

3-9 

57 

16-3 

14-0 

14-2 

15-4 

96 

31 

3-7 

58 

160 

11-3 

140 

15-2 

97 

2-8 

3-5       ! 

59 

15-8 

14-0 

13-8 

lo-O 

98 

3-3 

60 

loo 

13-8 

13-6 

14-8 

99 

" 

31 

61 

15-2 

13-5 

13-4 

14-6 

100 

2-9 

62 

14-9 

13-1 

13-2 

14-3 

101 

••• 

2-7 

63 

14-6 

12-9 

13-0 

140 

By  the  methods  followed  it  was  necessary  to  have  annuity- 
values  for  all  ages  of  husbands  up  to  the  limit  of  the  0^*^^'^  Table^ 
age  101.  In  the  absence  of  any  statistics  for  ages  over  70,  the 
table  of  annuity-values  was  arbitrarily  continued  by  gradually 
increasing  the  seniority  of  husbands  over  wives  by  half-years  from 
8^  years  at  age  70  to  a  maximum  at  the  highest  age  of  12  years. 
At  this  end  of  the  table  these  arbitrary  figures  agree  very  closely 
with  Mr.  Manly^s.  At  the  important  ages  in  middle  life  it  will 
be  noticed  that  the  values  now  published  seem  to  strike  the  happy 
mean  between  those  of  Mr,  Alliu  and  Mr.  Manly  respectively. 
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Ratio  of  Husbands,  Bachelors  and  Widowers  respecticely  to 
total. — The  number  in  each  class  was  set  down  for  each  age  as  at  the 
valuation  date,  and  the  ratios  obtained  and  graduated  graphically. 
Curves  were  drawn  for  husbands  and  bachelors,  and  by  the  aid  of 
these,  together  with  a  somewhat  arbitrary  spreading  of  widowers 
(who  were  very  few  in  number),  a  complete  table  of  ratios  for  all 
ages  was  obtained.  As  there  were  practically  no  figures  obtainable 
after  age  80,  and  as  all  the  members  under  observation  over  64 
were  husbands,  it  was  assumed  that  in  the  future  all  over  80 
would  be  husbands.  This  assumption  is  on  the  safe  side,  and  the 
over-estimate  of  the  liability  cannot  be  very  great,  because  the 
annuity-values  are  correspondingly  small. 

The  probability  is  that  this  assumption  is  strictly  in  accordance 
with  the  facts,  because  the  option  of  withdrawal  only  comes  with 
retirement  from  service,  and  the  widowers  of  long  standing  who 
had  no  intention  of  re-marrying,  and  the  confirmed  bachelors, 
would  have  no  inducement  to  continue  after  superannuation.  A 
scientific  treatment  of  this  question  would  appear  to  be  possible 
only  by  means  of  a  secession  rate  solely  affecting  bachelors  and 
chronic  widowers. 

Value  of  continuation  of  a  Widow's  Annuity  to  Children  as  at 
Death  of  Husband. — The  age  of  the  youngest  child  of  each  father 
was  set  down  for  each  age  of  the  father.  Corresponding  term- 
certain  annuities  021- --|,  scheduled — also  term-annuities  for  wives 
(obtained  from  average  age  of  wife)  a,j_2\-:-h  where  c  represents 
the  age  of  the  child. 

The  differences  between  the  annuities-certain  and  the  widows^ 
term  annuities  were  divided  by  the  total  number  of  husbands  at  each 
age.  The  resulting  figures  were  graduated  by  the  graphic  method. 
The  final  values  were  compared  wdth  those  given  by  ]Mr.  Manly 
in  his  paper  J.I.A.,  xxxviii,  p.  101.  His  figures  commence  with  a 
maximum  at  age  25,  and  steadily  decrease  to  the  end  of  the  table. 
Our  figures  increase  from  age  25  up  to  a  maximum  at  age  47  (at 
that  age  being  approximately  equal  to  Mr.  Manly's  values),  thence 
decreasing  to  the  end  of  the  table.  This  feature  of  the  curve  was 
so  marked  that  we  felt  bound  to  retain  it.  It  does  not  appear  to 
be  necessarily  an  unreasonable  result,  although  perhaps  hardly  an 
expected  one,  the  probable  explanation  being  that  the  age  of  the 
youngest  child  per  father  would  not  vary  much  between  those 
limits,  the  principal  factor  being,  therefore,  the  age  of  the  wife,  by 
the  increase  in  which  the  liability  now  considered  would  also  be 
increased.     On  the  whole,  however,  our  figures  are  considerably 
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lower  than   Mr.  Mauly's.     There  are  two  apparent  reasons  for 
this  : 

1st.  That  Mr.  Manly's  figures  are  based  on  the  statistics 

relating  to  the  probably  more  prolific  families  of  New 

Zealand. 

2ud.  That,  in  the  absence  of  analyzed  statistics,  he  credited 
each  one  of  n  fathers  with  one  of  the  n  youngest 
children,  thereby  over-estimating  the  liabiliti/  per 
husband.  In  other  words,  he  included  some  children 
who  were  not  the  youngest  of  their  family,  in  place 
of  older  ones  who  were  (some  of  the  latter  being  over 
the  age).  Consequently  the  number  of  families 
included  is  too  high  and  the  average  age  of  the 
youngest  child  too  low. 

In  our  case  the  ratio  of  the  total  number  of  youngest  children 
under  the  age  to  the  number  of  husbands  was  67"6  per-cent, 
whereas  in  Mr.  Mauly's  tables  the  ratio  was  85*1  per  cent. 

A  table  is  appended  showing  the  values  of  this  function,  as 
deduced  from  the  Bank's  Experience,  and  Mr.  ^lanly's  figures 
arc  added  for  purposes  of  comparison. 

Value  uf  Annuity  to  tjoungest  Child  of  Widower  at  the  moment 
of  the  Death  of  the  latter. — The  number  of  widowers  was  too  small 
to  give  more  than  a  rough  idea  of  this  function.  The  values  of 
term-certain  annuities  were  tabulated  as  before  and  averaged. 
The  ages  of  actual  widowers  ranged  from  47-61,  and  the  average 
annuity-value  for  these  ages,  deduced  from  the  limited  facts 
available,  was  6'081.  In  Mr.  Manly 's  tables  the  average  of 
the  same  group  was  9'83.  For  the  reasons  already  stated,  and 
also  because  Mr.  Manly  did  not  distinguish  between  the  two 
classes,  husbands  and  widowers,  it  is  reasonable  to  think  that  our 
figures  should  be  considerably  lighter  than  his.  In  the  absence 
of  full  statistics,  we  adopted  Mr.  Manly's  figures  reduced  by 
one-third. 

Having  now  deduced  the  elementary  functions,  it  is  a  simple 
matter  to  combine  them  to  obtain  valuation  multipliers,  but 
before  doing  so  it  will  be  convenient,  as  some  of  these  particular 
functions  have  not  been  included  in  any  published  system 
of  notation,  to  give  each  one  a  definite  and  appropriate  symbol. 

D^  and  N^j.  have  already  been  used  to  symbolize  the 
necessary  commutation  columns  for  obtaining  the 
value  of  the  variable  contribution. 
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Value,  on  the  Death  of  a  Husband,  of  a  continuous  Seversionayy 
Annuity  of  1,  to  commence  on  the  death  of  the  Widow,  and 
continue  until  the  youngest  surviving  Child  reaches  the  age 
of  21. 


Age  of 

[                                            1 

Age  of 

1 

'  Husband 
,  at  death 

1           X 

Bank  Fund 

1  Mr.  Manly's 
1     3  X  Table 

Husbaud 
at  death 

X 

Bauk  Fund 

1 

1  Mr.  Manly's 
!     3  %  Table 

1 

25 

•460 

i       1-235 

60 

-290 

•699 

26 

•474 

1^234 

61 

•272 

•615 

27 

•488 

1-232 

62 

•256 

•531 

28 

•503 

1^230 

63 

•246 

-447 

29 

•518 

1^228 

64 

•236 

-370 

30 

•533 

1-225 

65 

•226 

•296 

31 

•548 

1-222 

66 

•220 

•241 

32 

•563 

1-218 

67 

•214 

i         ^200 

33 

•578 

1-213 

68 

•204 

-168 

34 

•594 

1-207 

69 

•196 

•145 

35 

•612 

1^201       ' 

70 

•190 

•128 

36 

•631 

1^194 

71 

•185 

•115 

37 

•651 

1^187 

72 

•180 

•105 

38 

•673 

1^179 

73 

•174 

•096 

39 

•697 

1171       , 

74 

•168 

•086 

■iO 

•724 

1-162       1 

75 

•162 

•078 

41 

•758 

1-153       1 

76 

•156 

•071 

42 

•794 

1-144       1 

T7 

•150 

•064 

43 

•838 

1^134       1 

78 

•144 

•058 

41 

•882 

1123 

79 

-138 

•052 

45 

•932 

1-112       j 

80 

•132 

-047 

46 

•982 

1-101 

81 

-126 

-042 

47 

1^012 

1^090 

82 

•118 

-036 

48 

1-012 

1^078 

83 

-104 

-031 

49 

•952 

1-066 

84 

•090 

-026 

50 

•884 

1-051 

85 

•070 

•021 

51 

•796 

1-035 

86 

-040 

•017 

52 

•700 

1-016 

87 

-010 

•013 

53 

•610 

•993 

88 

-000 

•009 

54 

•500 

•966 

89 

•000 

•006 

55 

•434 

•934 

90       i 

•000 

•004 

56 

•386 

•898 

91 

•000 

-002 

57      i 

•354 

•857       1 

92 

58 

•332 

•811       1 

93 

59 

•310 

-759      1 
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Coming  now  to  the  benefits,  let 
''kjc,  "^kx,  ''kx     represent   respectively  the  ratios  of  the  numbers 
living  in  the  three  classes  (husbands,  widowers 
and  bachelors),  to  the  total  at  each  age. 
dy     the  value,  at  the  moment  of  death  of  a  husband 
aged   (,/.),  of  a    continuous  annuity   of  1   per 
annum  to  the  widow. 
*  E2T     the  addition  to  tlie  above  annuity-value  required 
to   continue  the  payment  until  the   youngest 
child  attains  age  21. 
"'«-^2i)     the  value,  at  the  moment  of  death  of  a  widower, 
of  an  annuity  of   1   per  annum  payable  until 
the  youngest  child  attains  age  21. 
P     the  amount  of  pension  or  annuity  secured  to  the 
widow   or   children    of    a   member   who   dies 
at  age  {x). 
Let  a];  =  dy  -\-  EoTi 

"^'C';  =  C^.  X  "'kx  X  '"fl  - .,, ,  X  P 

B.t.=  total  number  of  members  of  all  classes 
_  aged  [x) 

"■''I'jVI" 
Then  13.^.  x     -.     '  =  total  value  of  all  benefits  in  respect  of 

■'''  members  aged  {x). 

The  following  extract  from  the  valuation  schedule  containing 
the  figures  for  selected  ages  shows  all  the  working  columns  that 
are  necessary  to  obtain  the  gross  liability  in  respect  of  the 
whole  of  the  benefits.  Column  (17)  multiplied  by  the  numbei-  of 
members  at  each  age  gives  the  required  results. 

There  were  certain  fines  on  marriage,  the  value  of  which  was 
quite  insignificant,  and  these  were  valued  by  Mr.  Hcwat's  tables. 

The  methods  adopted  may  be  open  to  some  question  and 
in  the  discussion  on  Mr.  Allin's  paper  I  indicated  what  I  thought 
were  some  possible  objections.  The  point  at  issue  is  really  whether 
the  mortality  experience  of  bachelors,  husbands  and  widowers 
respectively  is  substantially  the  same,  and,  in  regard  to 
husbands,  whether  the  size  of  the  family  has  any  bearing  on 
the  question.  Mr.  Alliums  suggestion  that  the  material  possessed 
by  the  various  life  offices  should  be  drawn  upon,  is  a  practical 
*  This  is  Mr.  Mauly's  symbol  for  the  same  function. 
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one^  but  whether  sufficient  data  would  be  forthcoming  to  form  a 
number  of  classitied  mortality  tables  is  open  to  doubt. 

Against  these  possible  objections,  which  may  deserve  further 
consideration,  we  can  set  the  following  very  definite  advantages  : — 

1.  The  method  is  simple,  effective,  and  adapted  to  meet  almost 
all  complications. 

2.  The  experience  obtained  is  more  up  to  date,  which,  as 
Mr.  Allin  pointed  out,  is  a  most  important  point,  particularly 
in  reference  to  the  number  and  ages  of  children  per  marriage. 

3.  If  the  method  is  consistently  used  for  a  number  of 
consecutive  valuations,  the  basis  of  the  valuation  automatically 
adjusts  itself  to  the  changing  circumstances.  In  efiFect,  therefore, 
the  assumptions  made  are  for  a  definite  limited  period  and  not  for 
the  whole  duration  of  membership. 


On  the  Calculation  of  the  Contributiotis  to  be  made  to  an  Annuity 
Fund  for  Widows  and  Children,  by  the  members  of  a  Society 
all  of  ivhom,  whether  married  or  single,  are  obliged 
to  contribute.  By  Oscar  Schjgll,  formerly  Manager 
{Kontorchef)  of  the  "  Idun "  Life  Insurance  Company, 
Christiania  ;  Manager  of  the  Royal  Office  for  Workmen's 
Assurances  (RigsforsikringsanstaltenJ ,  Christiania. 

[The  following  is  an  abridged  translation  of  an  essay  written 
in  Norwegian  by  Mr.  Oscar  Schjoll,  and  published  at  Christiania, 
in  1892.*  The  Author's  translation  was  revised,  some  time  since, 
by  Dr.  T.  B.  Sprague,  with  a  view^  to  insertion  in  the  Journal, 
but  publication  had  to  be  deferred,  owing  to  the  exceptional 
pressure  on  our  space.  The  abridged  translation  (somewhat 
further  condensed)  with  illustrative  tables  and  diagrams,  is  now 
published,  as  the  methods  adopted  by  tlie  Author,  some  years 
ago,  in  dealing  with  "Widows'  and  Orphans'  Pension  Funds, 
will,  it  is  thought,  be  of  general  interest,  as  illustrating  an  early 
application  of  the  "  collective  method "  which  has  been  under 
recent  discussion  in  the  Journal.  The  Author's  notation  has 
been  somewhat  varied,  to  avoid  confusion  \\'\i\\  recognized  symbols 
employed  by  English  writers. — Ed.  J.I.A.] 

J.HESE  notes  were  prepared  at  the  request  of  the  General 
Director  of  the  Norwegian  Railways  (Mr.  L.  Segelcke),  in 
consequence    of   a    proposed    reconstruction    of  the    Benevolent 

*  Oiii  en  bevegningsmetude  fui'  enke-of)  barnepensioner  i  en  foretiing,  hvori 
(tile  medlemmet',  gifte  savehom  vgifte,  er  indskudspligtige  t  Af  Oscar  Schjoll. 
{Kristiania :  Det  Steenske  boglrgkkeri,  1892.) 
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Funds  of  the  railways.  Each  traffic  district  has^  besides  the 
Pension  Fund  foi-  its  functionaries,  a  Benevolent  Fund ;  and 
these  latter  funds  have  gradually  accumulated  considerable 
sums,  out  of  which  they  grant  allowances  to  widows  of  the 
functionaries;  also^  in  exceptional  cases,  to  retired  functionaries 
in  needy  circumstances;  but  always  in  the  form  of  gratuities 
given  from  year  to  year  at  the  discretion  of  the  Directors. 
As,  however,  there  exists  a  strong  feeling  in  favour  of  the 
conversion  of  the  Benevolent  Funds  into  funds  securing  a 
fixed  annual  provision  for  the  widow,  and  for  the  children  under 
a  certain  age  (for  instance,  18),  I  was  requested  to  prepare  a 
report  on  the  subject. 

All  the  Norwegian  railways  belong  to  the  State,  with  a 
single  exception,  "  the  Norwegian  Main  Railway " ;  and,  as  the 
Government  is  a  large  shareholder  in  this  railway,  and  has 
considerable  influence  in  its  management,  it  might  easily  be 
arranged  that  there  should  be  a  single  Widows'  Fund  for  all  the 
railways,  which  would  of  course  be  a  great  advantage. 

In  calculating  the  contributions  to  be  made  by  the  members 
of  a  fund  which  is  to  provide  benefits  for  their  widows  and  their 
children  under  a  certain  age,  it  is  obvious  that  we  must  take  into 
account,  not  only  the  rate  of  mortality,  but  also  the  probabilities 
of  (1)  being  married,  (2)  having  children  under  the  stipulated 
age.  These  probabilities  I  will  denote  by  m  and  c  respectively. 
Furthermore,  we  must  know  the  average  number  of  children 
chargeable  on  the  fund  for  each  father  of  a  given  age. 
Mr.  G.  Behm  has  calculated  these  probabilities  by  means  of 
statistics  furnished  by  the"Bergische  Markische  Railway",*  and 
his  figures  are  reproduced  for  purposes  of  comparison.  As  the 
limiting  age  for  children  in  his  investigation  was  15,  instead  of 
18  as  in  the  Norwegian  railways,  the  comparison  is  to  a  certain 
extent  invalidated. 

It  was  important  for  the  purpose  in  view  to  obtain  statistics 
from  which  to  calculate  the  above-mentioned  probabilities  (or, 
at  all  events,  to  determine  whether  the  German  values  employed 
by  Behm  might  be  safely  adopted  in  Norway)  ;  and  I  have  been 
furnished  with  cards  containing  the  necessary  particulars  as  to  all 
the  functionaries  of  the  Norwegian  railways  and  their  families,  as 
at  .30   June   1891.     From  these  materials  I   have   obtained  the 

*  "  DenJcsehrift  betreffend  die  Gefahrenkl(issen,i^~c." ;  printed  as  an  Appendix 
io  "  Entwurf  eiiies  Oesefzes  hefreffend  die  UnfaUversichenfvq  der  Arbeifer" 
(Berlin,  1882). 
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figures  wliicli  arc  given  in  Table  III,  and  arc  represented 
graphically  in  the  Diagrams  I  and  II. 

The  ungraduated  probability  of  being  married  at  any  age  is 
obtained  by  dividing  the  number  of  married  men  by  the  total 
number  of  functionaries  at  that  age.  For  example,  the  proportion 
of  married  men  at  age  30  is  47-h59  =  *7966. 

As  trustworthy  results  cannot  be  derived  from  the 
statistics  for  the  higher  ages,  I  have  taken  the  probabilities 
at  those  ages  from  the  Norwegian  census  returns  for  1875. 
These  figures  are  indicated  in  Diagram  I,  for  every  fifth 
year  from  20-95,  by  the  dotted  squares.  It  will  be  seen  that  the 
probabilities,  according  to  the  Norwegian  population  statistics, 
are  less  than  those  obtained  from  the  German  railway  statistics, 
up  to  about  the  age  of  62 ;  but  the  contrary  is  the  case  at  higher 
ages.  For  the  purpose  of  comparison,  Behm's  figures  are  printed 
in  column  (3)  of  Table  III,  and  graphically  represented  in 
Diagram  I  by  the  dotted  curve.  As  far  as  comparison  is  possible, 
we  see  that  the  former  probabilities  are  also  less  than  those 
obtained  from  the  statistics  as  to  the  Norwegian  railway 
functionaries.  This  is  what  might  be  expected,  as  the  ])roportion 
of  married  men  is  likely  to  be  greater  among  a  group  of  men  in 
fixed  employment  than  among  the  whole  population.  At  higher 
ages  the  figures  appear  to  approach  each  other,  so  that  it  seems 
quite  legitimate  to  supplement  our  statistics  as  above  mentioned. 

Comparing  Behm^s  figures  with  my  graduated  figures,  it  will 
be  seen  that  the  diflPerences  between  the  two  are,  upon  the 
whole,  not  great ;  and  although  the  Norwegian  statistics  are 
more  limited  in  extent  than  the  others,  I  think  that,  as  our 
object  is  to  form  a  Widows'  Fund  for  the  very  class  of  men  who 
furnished  these  statistics,  they  are  greatly  preferable  to  the  others. 

In  column  (4)  of  Table  III,  I  give  the  graduated  proba- 
bilities of  having  children  under  age  18,  and  in  column  (5) 
the  corresponding  figures  deduced  by  Mr.  Behm,  the  limiting 
age  of  the  children  being  in  this  case  15.  Allowing  for  this 
difference  in  the  limiting  age,  Mr.  Behm's  figures  are  a 
confirmation  of  the  Norwegian  experience,  the  figures  being 
practically  identical  at  the  younger  ages  (up  to  about  age  35), 
at  which  ages  it  is  extremely  improbable  that  there  should  be 
any  children  over  15;  the  German  figures  thereafter  being 
consistently  lower  than  the  Norwegian.  We  conclude  from 
what  has  been  said  that  the  German  statistics  are  unsuitable, 
if  the  intended  fund  is  to  have  18  as  the  limiting  age  for 
children  who  are  to  receive  benefits. 
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The  first  process  is  to  tabulate  the  ages  of  the  wives  in  groups 
according  to  the  age  of  the  husband,  and  thence  to  deduce  a 
mean  age  (mj)  of  the  wives  of  husbands  aged  x,  calculated 
in  such  a  manner  that  the  annuity  for  this  mean  age  is  equal 
to  the  average  of  the  annuities  on  the  T  wives  of  various  ages 
whose  husbands  are  aged  x.  For  this  purpose  I  have  used  the 
4  per-cent  annuities  based  on  the  experience  of  the  Norwegian 
General  Widows'  Fund,  1814-1885.  The  following  Table  I 
shows  these  annuity-values. 

Table  I. 

Present  value  of  an  Annuity  of  1.     yorxcegian  Widows'  Fund 

Experience.     Females  4  per-cent. 


y 

ffj, 

1 
10 

19-606 

1 

2 
3 

19-460 
19-309 
19-154 

4 
5 
6        ! 

19-oai 

18-872 
18-755 

9 

18-653 
18-565 
18-489 

20 

18-423 

1 
2 
3 

18-361 
18-302 
18-244 

4 
5 
6 

18-183 
18118 
18-048 

7 
8 
9 

17-973 
17-89<J 
17-801 

30 

17-7U6 

1 
2 
3 

17-604 
17-496 
17-382 

4 
5 
6 

17-262 
17135 
17002 

7 
8 
9 

16-861 
16-712 
16-553 

40 


9 

50 

1 
2 
3 

4 
5 
6 


6<J 
1 


a, 

y 

a. 

16-380 

70 

7-466 

16-190 

1 

7-124 

15-983 

2 

6-783 

15-760 

3 

6-438 

15-519 

4 

6-090 

15-269 

5 

5752 

15-009 

6 

5-425 

14-740 

1 

5-113 

14-461 

8 

4-818 

14-175 

9 

4-523 

13-882 

80 

4-285 

13-583 

1 

4-035 

13-289 

2 

3-785 

12-998 

3 

3-540 

12-709 

4 

3-301 

12-419 

5 

3-067 

12-127 

6 

2-843 

11-831 

7 

2-633 

11-530 

8 

2-440 

11-222 

9 

2-262 

10-907 

90 

2095 

10-584 

1 

1-937 

10-253 

2 

1-790 

9-913 

3 

1-653 

9-566 

4 

1-520 

9-215 

5 

1-396 

8-860 

6 

1-273 

8-506 

7 

1-155 

8-155 

8 

1042 

7-810 

9 

0-914 

20-4       Calculation  uf  the  Cuittrihutiuns  to  be  made  to  an      [April 

As  the  above-mentioned  experience  relates  to  married  women^ 
it  seems  suitable  for  our  present  purpose  ;  and^  as  it  can  hardly 
be  supposed  that  the  wives  of  the  railway  functionaries  have 
greater  vitality  than  those  of  the  Government  officials,  I  think 
that  in  making  this  choice  we  shall  be  on  the  safe  side. 

In  order  to  ascertain  the  above-mentioned  average  annuity, 
we  have 

«n.,=  ■ i^ ••••(!) 

where  w,,  n'.2,  •  •  .  ,  "'«  are  the  numbers  of  the  T  wives  of  the 
ages  y\,  1/2,  '  '  •  ,  Vn,  so  that  Wx  +  W2+  .  .  .  +it',j  =  T. 

Example  :  For  age  a'=24,  we  have 

(l\i  -I-  ^22  +  ^23  +  3ff25  +  «26  +  ^^  +  ^28  +  «37         i  Q.nO^ 

a„.,  =  jq =  lo  0^4 ; 

whence,  by  Table  I,  W24  =  26"3. 

In  columns  6  and  7  of  Table  III  the  averages  ages  of  wives, 
deduced  as  above,  are  compared  with  those  given  by  Mr.  Behni. 
As  the  latter's  iigures  are  based  on  observations  of  24,480 
married  couples,  i.e.,  12  times  as  many  as  in  the  Norwegian 
experience,  it  might  be  thought  that  they  were  a  more  reliable 
guide.  It  is  only  at  the  lowest  and  highest  ages,  ho^vever, 
that  the  Norwegian  experience  is  deficient  in  numbers,  and  at 
these  ages  the  German  statistics  are  equally  scanty.  I  have 
therefore  seen  no  reason  to  substitute  the  German  figures  in 
any  part  of  the  table.  At  age  20  it  will  be  noticed  that 
Mr.  Behm^s  graduation  has  led  to  the  absurd  result  that  the 
probability  of  having  children  is  greater  than  the  probability 
of  being  married.  At  the  higher  ages  Mr.  Behm's  figures 
appear  to  have  been  obtained  by  a  wholly  arbitrary  increase  in 
the  difference  of  age.  I  have  been  unable  to  obtain  any 
reliable  statistics  regarding  the  experience  in  this  respect  of 
railway  functionaries  at  advanced  ages,  and  although  general 
considerations  point  to  a  difference  constantly  increasing  with 
the  age  of  the  husband,  I  think  Mr.  Belim  makes  this  increase 
too  rapid,  and  I  have  therefore  been  content  with  a  slower  rate. 
Fortunately  the  figures  at  these  ages  are  of  comparatively  little 
importance. 

In  addition  to  the  foregoing  tables,  it  is  necessary,  for  the 
pui'pose  we  have  in  view^,  to  have  a  mortality  table  suitable  for 
railway  functionaries.  In  the  absence  of  special  mortality 
statistics  of  Norwegian  Railway  functionaries,  I  have  thought  it 
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better  not  to  make  use  of  any  Norwegian  Mortality  Table,  but  to 
adopt  a  table  based  on  the  extensive  statistics  collected  during  a 
long  series  of  years  by  the  German  Railway  Officials  Union. 
(Dr.  Herman  Zimmermann  ;  Ueber  Dienstunfiihigkeits  imd 
Stei'bensverhaltnisse.  Berlin;  1866;  pages  108  and  109). 

Lastly,  we  must  have  a  mortality  table  from  which  to  calculate 
the  values  of  annuities  on  the  lives  of  children.  For  this  purpose 
I  have  selected  the  table  calculated  by  the  Norwegian  Central 
Statistical  Office,  which  shows  the  survivors  at  each  age,  out  of 
100,000  children  born  alive  ;  of  whom  51,360  are  boys  and 
48,640  girls. 

On  the  present  occasion,  I  require  to  make  use  only  of  the 
numbers  living  at  ages  0-18;  and  these  are  given  in  column  (.2) 
of  the  following  Table  II : — 

Table  II. 
Norwegian  Table,  4< per-cent. 


(12) 

(12) 

(12) 

X 

Ix 

l);c 

Nx 

\li-x^x 

I18-a<^i; 

(1) 

(^) 

(3) 

(4) 

(5) 

(6) 

0 

100,000 

1(0,0000 

1,085,151-7 

10-6478 

10-612 

1 

89,569 

86,1240 

991,585-2 

11-2769 

11-239 

2 

86,402 

79,883-5 

908,354-5 

11-1160 

11-079 

3 

84,610 

75,2180 

830,634-1 

10-7722 

10-736 

4 

83,345 

71,243-7 

757,258-8 

10-3432 

10-309 

5 

82,365 

67,698-0 

687,659-0 

9-8569 

9-824 

6 

81,627 

64,511-0 

621,438-6 

9-3173 

9-286 

7 

81,038 

61,582-1 

5o8,285-6 

8-7349 

8-706 

8 

80,545 

58,853-4 

497,968-6 

8-1151 

8-088 

9 

80,123 

56,293-i 

440,302-2 

7-4597 

7-435 

10 

79,752 

53,877-6 

385,128*8 

6-7701 

6-748 

11 

79,410 

51,583-1 

332,315-0 

6-0474 

6-027 

12 

79,090 

49,399-4 

281,744-4 

5-2911 

5-273 

13 

78,784 

47,315-6 

233,3111 

4-5005 

4-485 

14 

78,473 

45,316-1 

186,922-6 

3-6754 

3-663 

15 

78,142 

43,389-5 

142,499-7 

2-8146 

2-805 

16 

77,780 

41,527-3 

99,973-6 

1-9169 

1-911 

17 

77,377 

39,723-3 

59,282-8 

-9796 

-976 

18 

76,934 

37,976-8 

20,369-2 

From  these  are  calculated  the  values  in  columns  (4)  to  (6)  by 
the  following  formulas  at  4  per-cent  interest 

(12) 
V    _  V18T)    _  11  D 

(12)        (12) 
(12)     ]>^  ,_]y 

Ii8-a;a'.r=  — ^fj — ^  =  the   value    of   a  temporary    annuity    of    1, 

^                 payable     by  monthly    instalments    in 

advance,  and  ceasing  at  age  18. 

VOL.    XL.  p 
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(12)  (VI) 

'i8-x<'fx  =  ,i9-ar8'j:^"^' =t^^6  valuc  of  a  temporary  Hnuuity  payable  by 

monthly  instalments,  with  a  payment  at 

the   end   of  the   month  in  which   death 

occurs,  and  ceasing  at  age  18. 

I  now  proceed  to  obtain  the  necessary  formulas  for  calculation 

of  the  contributions  for  widows'  and  children's  annuities;   and 

for    this    purpose    I    employ    Behm's    method,    as    modified    by 

Dr.  Zillmer.* 

A. — Widows'  Annuities. 

As  I   assume    that    the    annuity   is   to  be  paid   by  monthly 

instalments  at  the  end  of  each  month,  a   final  payment  being 

made  at  the  end  of  the  month  of  death,  the  annuity-values  given 

in  Table  I  must  be  replaced  by  others  calculated  by  the  formula 

(12) 

«.=  K  +  H>''^ (2) 

For  a  functionary  who  dies  between  ages  x  and  [x  + 1 ),  the 
value  of  the  widows'  annuity  is,  on  an  average, 

(12)  (12) 

W.r  =  i[?n.^.a„_^  +  w.r+ifl,rj.+i]      ....      (3) 

If  we  suppose  that  4-  functionaries  of  the  age  x  enter  as 
members  at  the  same  time,  and  that  the  deaths  happen  on  an 
average  in  the  middle  of  the  year,  the  value  of  the  annuities 
which  become  payable  in  consequence  of  the  dx  deaths  which 
occur  in  the  year  is  W^.fi?.rr^.  For  the  second  year  the  result  is 
^V^j-H-if^j'+i^'''-^  &c.  Multiplying  by  v^,  and  dividing  by  IxV'^y  the 
contribution  by  way  of  single  payment  to  the  Widows'  Fund  is 
equal  to 

^j '' .r  +  ^.r  +  l"' J-+1  + V^j-  +  2  "  J--  +  2  •   •   • 
D,t-4 

which,  for  the  sake  of  brevity  may  be  expressed  as 

t;-^S(C.W.) (4) 

B. — Children's  Annuities. 

Table  II  contains  the  calculation  of  the  value  of  a  temporary 

annuity  to  a  child,  payable  until  the  age  of  18  is  attained.     In 

order  to  get  a  formula  analogous  to  (4),  we  must  first  find  the 

average    value,    according    to    our    statistics,    of    the   children's 

*  Afsecnrauz-Jahrbucli.       Herausgogaben  von  A.  Ebrenzweig. 
XII  Jabrgang.     II,  S.  60^ff. 
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annuities  which  become  payable  on  the  death  of  a  father.  To 
S  fathers  of  the  age  x  correspond  a  certain  number  of  children  of 
various  ages  from  0  to  17.  These  were  tabulated  in  respect  of 
each  age  of  the  father,  and  are  summarized  for  grouped  ages  in 
Table  IV.  Calling  the  number  of  children  s,  we  get  the  following 
table  : 


Ages 

Xo.  of  Children 

Value  of  their  Aiiuuities 

0 

*o 

*0  '  is'^'o 

1 

Sl 

*l  i  J7«l 

2 

S-2 

S-2  1  160-2 

17 

Sl7 

Sn  |iffli7 

If  we  put  Ocj;  for  the  average  value  of  the  children's  annuities 
which  would  become  payable  on  death  of  a  father  aged  x,  the 
value  for  S.c  fathers  will  be  ^x^cx  \ 

and  Sa:ac«  =  ^o|l8ffo  +  5i|i;ffi  +  52  16^2+    •   •  •    +5i;jifli7 


(5) 


As  an  example  of  the  application  of  this  formula,  I  give  the 
calculation  for  age  25. 


Age  of  Children 
(1) 

Xo.  of  Children 
(2) 

Value  of  Annuity 

For  each  Child 
(3) 

Total 
(4)=(2)x(3) 

0 
1 
2 
3 
4 
5 

9 

7 
7 
3 
3 
2 

10-61 
11-24 
11-08 
10-74 
10-31 
9-82 

95-49 
78-68 
77-56 
32-22 
30-93 
19-64 

Total                   31 

334-52 

Number  of  fathers  =20. 

Consequently  S25ffca;=334"52j  and  Oca!=16'726. 

p  2 
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Following  the  same  process  as  that  by  which  we  obtained 
formula  (3),  we  get  the  following  formula  for  the  value  of  the 
children's  annuities  which  become  payable  at  the  decease  of  a 
functionary  of  the  age  .r. 

'^x  =  y(CxCcx+Cx  +  \Oc.x  +  i) (6) 

Lastly,  the  process  by  which  we  obtained  formula  (4)  gives  us 

D.         ^^ 

as  the  single  premium  which  a  functionary  of  age  x  musl 
pay,  in  order  to  secure,  for  each  of  his  children  who  survives 
him,  and  is  under  18  at  his  death,  an  annuity  payable  by 
monthly  instalments  up  to  that  age. 

For  the  annual  premium  payable  in  advance  during  the  life 
of  the  member,  the  formulas  will  be  respectively — 

p     _z;-42(C,W,) 

^wx  — 


p...= 


and  for  a  premium  ceasing  in  7i  years 


n^tcx  — 


•IM.r-1       JNar+M-i 

^X-\  JM.f  +  H-l 


If  it  should  be  further  required  that  the  premium  should 
cease  on  the  member's  invalidity,  the  annuity-value  would  have 
to  be  calculated  by  a  combined  mortality  and  invalidity  table. 


77  Rai/yvays. 
:  Ungraduated. 


S'-hsche  Eisen'oahn. " 


""Pii" 


d  according  to  Stafishcs  of  the  JVorwegHfiffaHwayi 

accordmgfo       D'         graduated  1 

according  to  the  Norwegian  Census  I87S 
according  to  Statistics  of  .  Bergisch   fi'irhschg  f^seniTsfin  ' 
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Table  III. 

Probabilities  of  heing  Married,  and  of  having  Children  under 
Age  18 ;  also  Average  Ages  of  Wives. 


Age 

of 

Member 

Probability  of  being 

Married   (((!)x100 

according  to 

Probability  of  having 

Children  under  Age  18 

(f)  X 100 

according  to 

Average  Age  of 

Wife 

according  to 

SchjoU 

Belim 

SclijoU 

Behm 

Scbjoll 
(adjusted) 

Behm 

(1) 

(2) 

(3) 

(4) 

(5) 

(C)        '        (7) 

17 

"5 

-1 

20 

18 

1-5 

-4 

... 

21 

19 

30 

1-5 

22 

20 

5o 

•41 

3-0 

■78 

22              28 

21 

9-0 

2-13 

55 

1-74 

23              24 

22 

13-5 

5-oO 

9-5 

3-84 

24              23 

23 

19-5 

10-65 

15-0 

7-44 

24              24 

24 

27-0 

18-66 

22-0 

12-41 

25       !       24 

25 

360 

28-96 

30-0 

19-32 

26              25 

26 

44-5 

40-02 

38-U 

28-04 

27       i       26 

27 

52-5 

51-01 

45-5 

37-80 

27       1       26 

28 

60-0 

61-68 

52-5 

47-89 

28             27 

29 

66-5 

70-65 

59-0 

57-53 

29             28 

30 

72-0 

81-72 

60-0 

65-27 

29              28 

31 

765 

83-82 

70-4 

72-00 

30 

29 

32 

800 

87-07 

75-0 

76-35 

31 

30 

33 

83-0 

89-43 

78-8 

79-10 

32 

31 

34 

85-5 

91-11 

82-0 

81-17 

33 

32 

35 

87-7 

92-25 

84-8 

82-87 

34 

32 

36 

89-6 

93-18 

87-2 

84-29 

35 

33 

37 

912 

94-01 

89-2 

85-65 

36 

34 

38 

92-4 

94-71 

90-7 

86-69 

37       1       35 

39 

93-2 

95-06 

91-6 

87-35 

38             36 

40 

93-6 

95-08 

91-8 

87-29 

39             37 

41 

93-5 

94-81 

91-7 

86-78 

40             38 

42 

93-4 

94-62 

91-4 

86-18 

41             39 

43 

93-3 

94-24 

90-8 

85-48 

42             40 

44 

931 

93-92 

89-9 

84-44 

42             41 

45 

92-9 

93-91 

88-7 

83-49 

43 

42 

46 

92-7 

93-67 

87-2 

82-43 

44 

43 

47 

92-4 

93-99 

85-5 

81-06 

45 

44 

48 

92-1 

93-02 

83-6 

79-25 

45 

44 

49 

91-7 

92-4« 

81-5 

77-29 

46 

45 

50 

91-3 

91-43 

79-3 

74-87 

47 

46 

51 

90-9 

90-44 

77-0 

72-30 

48 

47 

52 

90-4 

88-89 

74-6 

68-72 

49 

48 

53 

89-9 

87-22 

721 

6461 

50 

49 

54 

89-4 

85-42 

69-5 

60-04 

50 

50 
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Table  III  {continued). 

Probabilities    of  being  Married,  and    of  having   Children    under 
Age  IS  ;  also  Average  Ages  of  Wives. 


Probabilitt  of  being 
Married  (»OxlOO 

Probability  of  having 

Children  under  A<:e  IS 

(.)xlOO 

according  to 

Average  Age  of 
Wife 

Age 

ACCORDING   TO 

according  to         i 

of 
Member 

Sclyoll 

Behm 

Schjoll 

Behm 

Schjoll 
(adjusted) 

Behm 

(1) 

(-!) 

(3) 

(4) 

(5) 

(6) 

(7) 

55 

88-8 

83-91 

66-8 

54-81 

51 

50 

56 

88-2 

82-80 

64-0 

50-10 

52 

51 

57 

87-6 

82-33 

61-1 

4557 

53 

52 

58 

86-9 

8203 

58-0 

41-43 

54 

53 

59 

86-2 

82-23 

54-7 

37-69 

55 

53 

60 

85-4 

81-88 

51-0 

34-25 

56 

54 

61 

84-6 

80-17 

46-8 

30-79 

56 

55 

62 

83-7 

76-95 

41-7 
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Historical    Memorandum    on    Friendly    Societies    in    connection 
with  Actuarial  Certificates. 

[The  following  historical  Memorandum  as  to  the  course  of 
Legislation  in  respect  of  Actuarial  Certiticates  of  Tables 
of  Contributions,  &c.,  was  prepared  by  the  Chief  Registrar 
of  Friendly  Societies,  in  connection  with  a  proposal,  recently 
under  discussion,  as  to  compulsory  valuation  of  certain  classes 
of  Friendly  Societies,  which  are  exempted  from  valuation 
under  the  Friendly  Societies  Act  of  1896.  The  Memorandum 
is  included  as  Appendix  A  (3)  in  Part  A  of  the  Report  of  the 
Chief  Registrar  of  Friendly  Societies  for  the  year  1904. — 
Ed.  J.I.A.'] 
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The  question  of  legislation  for  the  purpose  of 
compelliug  societies,  registering  under  the  Friendly 
Societies  Acts,  to  become  established  on  sound  actuarial 
principles  has,  as  will  be  seen  in  this  memorandum,  on 
several  occasions  engaged  the  attention  of  the  Legislature 
and  formed  the  subject  of  enquiry  by  Select  Committees. 
It  was  first  contemplated  prior  to  the  passing  of  the  Act 
of  1819,  59  Greo.  Ill,  c.  128,  and  as  a  clause  Avas  introduced 
into  the  Act  under  section  2  providing  that  no  Society 
should  be  registered  under  the  said  Act  unless  its  tables 
of  contributions  and  benefits  had  been  previously 
approved  by  two  actuaries  "  as  fit  and  proper  according 
to  the  most  correct  calculation  of  which  the  nature  of  the 
case  will  admit"  it  is  evident  that  the  Committee  in  charge 
of  the  Bill  were  of  opinion  that  the  introduction  of  such  a 
provision  would  have  the  effect  of  safeguarding  the 
interests  of  the  members  of    Friendly  Societies. 

For  text  of  section  2,  see  Appendix  1. 

The  Act  of  1819  is  said  to  deserve  notice  more  for 
what  it  attempted  than  for  what  it  actually  accomplished. 
At  that  date  the  profession  of  an  actuary  was  not  a 
defined  one,  and  in  many  counties  it  was  found  that  the 
bench  were  satisfied  with  the  signatures  of  "petty 
schoolmasters  and  accountants,"  with  the  result  that  the 
confirmation  of  the  rules  of  a  society  in  many  instances 
was  more  of  a  danger  than  a  safeguard  of  the  interests 
of  its  members,  no  proper  consideration  being  given  to 
the  question  of  its  administration. 

In  the  3'ear  1825  a  Select  Committee  was  appointed 
to  inquire  into  the  existing  state  of  the  law  relating  to 
Friendly  Societies,  &c.,  and  sat  under  the  presidency  of 
Mr.  T.  P.  Courtney  from  8  March  to  21  June. 

During  the  deliberations  of  this  Committee,  the 
question  arose  in  connection  with  the  certification  of 
tables  of  contributions  and   benefits   as   to   the   correct 
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definition  of  the  term  "  professional  actuaries  or  persons 
skilled  in  calculations",  because  it  was  found  that 
signatures  of  unqualified  persons  had  been  accepted  by 
certain  justices  as  satisfying  the  provisions  of  section  2  of 
the  Act  of  1819. 

The  Committee  appear  to  have  suggested  that  the 
justices  of  every  county  should  name  two  or  more  persons 
whose  certificate  only  they  should  sanction  to  the  tables, 
and  that  if  it  were  certain  that  justices  would  be  careful 
to  name  only  actuaries  of  acknowledged  ability  and 
experience  without  reference  to  personal  connection, 
their  suggestion  might  prudently  be  accepted. 

The  Committee  also  suggested  that  the  number  of 
members  belonging  to  a  society  applying  for  registration 
should  be  not  less  than  200. 

The  final  findings  of  this  Committee  appear  to  be 
that  in  consequence  of  the  alarm  that  section  2  of  the 
Act  of  1819  occasioned  to  members  of  Friendly  Societies, 
and  of  the  fact  that  the  provisions  of  the  said  section 
were  possibly  a  deterrent  to  their  taking  advantage  of 
registration  under  the  Act,  it  would  be  advisable,  in  their 
opinion,  to  amend  the  Act  by  repealing  the  said  section. 

The  opinion  of  an  important  witness,  examined  before 
the  Committee,  was  to  the  effect  that  great  difiiculty  had 
been  experienced  since  the  passing  of  the  Act  of  1819  in 
inducing  persons  to  become  members  of  new  friendly 
societies  on  account  of  the  fact  that  the  contributions 
they  were  required  by  law  to  pay  were  greater  than  those 
of  members  who  had  joined  societies  previously  to  the 
passing  of  this  Act. 

The  Committee  was  re-appointed  in  the  year  1827  to 
further  investigate  the  matter,  and  its  inquiries  turned 
almost  entirely  upon  the  question  of  drawing  up  tables 
principally  for  use  by  societies  granting  superannuation 
allowances,  and  they  were  of  opinion  that  societies  should 
be  formed  on  the  largest  scale.  The  use  of  the 
Northampton  and  the  Becher  tables  was  recommended. 

No  legislation  took  place  as  a  consequence  of  the  two 
reports  referred  to  until  the  year  1829,  when  the  Act  of 
10  Geo.  IV.,  c.  5,  was  passed.  By  this  Act  the  provision 
of  section  2  of  the  Act  of  1819  relating  to  the  certificate 
of  an  actuary,  or  person  skilled  in  calculation,  was 
dispensed  with,  but  the  justices  were  required  before 
confirmation  of  a  society's  rules,  to  satisfy  themselves 
that  its  tables  of  contributions  and  benefits  might  "  be 
adopted  with  safety  to  all  parties  concerned." 

In  the  3-ear  1846  an  attempt  was  once  more  made,  by 
the  passing  of  the  Act  9  &  10  Vict.,  c.  27,  to  secure 
societies  being  established  on  sound  financial  bases.  It 
was  required  that  no  new  societies  should  be  certified 
unless  the  tables  had  been  certified  by  the  actuary  to  the 
Commissioners  for  the  Reduction  of  the  National  Debt, 
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or  by  some  person  who  had  been  at  least  five  years 
actuary  to  some  life  insurance  company. 

For  text  of  the  section  of  the  Act  relating  to  this 
provision,  see  Appendix  2. 

In  the  year  18i9  a  select  Committee  was  appointed  to 
enquire  into  and  report  upon  the  working  of  the  Act  of 
1846,  9  &  10  Vict.  0.  27.  The  Committee  found,  from 
the  statements  of  actuaries  and  others,  that  in  spite  of 
the  provision  of  Section  XIII.  of  the  Act  of  1846, 
9  &  10  Vict.  0.  27,  in  the  great  majority  of  existing 
Societies  the  rates  of  contributions  were  insufficient.  On 
these  grounds  they  did  not  feel  themselves  justified,  in 
spite  of  the  evidence  of  several  witnesses,  in  recommending 
that  the  Government  should  in  any  way  appear  to 
guarantee  any  assurance,  and  they  were  of  opinion  that 
the  responsibility  should  continue  to  be  left  to  each 
Society  of  adopting  such  tables  as  should  be  agreed  upon 
by  its  own  members. 

In  consequence  of  the  findings  of  the  Select 
Committee  of  1849,  Parliament  passed  the  Friendly 
Societies  Act  of  1850,  13  &  14  Vict.,  c.  115. 

Under  the  provisions  of  this  Act,  Section  XIII  of  the 
Act  of  1846,  9  &  10  Vict.  c.  27  was  repealed,  and  the 
question  of  an  actuary's  certificate  to  the  tables  of 
contributions  and  benefits  was  left  entirely  to  the 
discretion  of  the  members. 

Section  VII  of  the  Act  of  1850,  13  &  14  Vict.,  o.  115, 
enacted  that  the  rules  of  a  Friendly  Society  should  be  in 
accordance  with  the  provisions  of  the  Act,  and,  if  so, 
would  be  registered  as  such  ;  and  that  if  the  rules  and 
tables  had  been  certified  by  some  actuary  holding  the 
necessary  qualifications,  the  Registrar's  certificate  should 
be  in  the  form  set  forth  in  Schedule  B  of  this  Act  ;  that 
a  certificate  in  the  form  set  forth  in  Schedule  C  of  the 
Act  should  be  furnished,  and  the  rules  and  the  tables  be 
signed  b}'  the  actuary  certifying  the  same.  The  Society 
would  then  be  registered  as  a  "  Certified  Society  ;  "  but  if 
the  rules  and  tables  had  not  been  so  certified  by  an 
actuary,  the  Registrar's  certificate  would  be  in  the  form 
of  Schedule  A,  and  the  Society  denominated  "  Registered 
Friendly  Society."     See  Appendix  3. 

Although  the  Act  of  1850  did  not  enforce  the 
furnishing  of  an  actuary's  certificate  to  the  tables  and 
rules,  Section  VIII  provided  and  enacted  that  ..."  it 
"  shall  not  be  lawful  for  the  Registrar  to  grant  any 
"  certificate  to  any  Society  assuring  to  any  member 
"  thereof  a  certain  annuitj',  deferred  or  immediate,  unless 
"  the  tables  of  contributions  payable  for  such  kind  of 
"  assurance  shall  have  been  certified  by  an  actuary  as 
"  aforesaid,  or  furnished  by  the  Registrar." 

A  Friendly  Societies  Bill  was  again  introduced  in  the 
vear    1854,   and  a  Select  Committee  of   the  House   of 
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Commons  was  appointed  to  inquire  into,  and  report  upon      ^  }ia5. 
the  same,  and  following  the  Committee's  Eeport,  an  Act  Act,  is  &  19 
was  passed  in  the  year  1855  :— 18  and  19  Vict.,  c.  G3.  '^■'^■^-  "■  '^^• 

By  this  Act  the  provisions  of  Section  VII.  of  the  Act 
of  1850  were  modified,  and  the  distinction  between  a 
registered  and  a  certified  Society  was  done  away  with,  but 
the  Registrar's  certificate  was  to  follow  the  form  set 
forth  in  the  Second  Schedule  to  the  Act :  the  latter 
paragraph  of  which  provided  that  "  the  rates  of 
contributions  and  payments  are  stated  to  have  been 
prepared  by  A.B.,  actuary  of  , 

or    (as  the   case  may  be)   are  not  stated  to   have   been 
prepared  by  an  actuary." 

This  certificate  remained  in  force  until  the  passing  of 
the  Act  of  1875  which  came  into  operation  on  the  1st 
January,  1876.  The  certificate  introduced  was  in  the 
same  form  as  that  now  prescribed.  For  full  text  of  the 
Registrar's  Certificate,  see  Appendix  4. 

The    question    of    the     establishment    of     Friendly         ^g^i^ 
Societies  on   sound   financial  principles  does  not  appear  Appointment 

•  of  Roval 

to  have  been  again  touched  upon  until  the  appointment  comimssion 
of   the    Royal   Commission   in   the   year   1871,   for   the  ^^f^'^^in^"^ 
purpose  of  inquiring  into  the  state  of  the  law  relating  law. 
to  Friendly  Societies  existing  at  that  date. 

A  considerable  amount  of  valuable  evidence  was 
brought  before  the  Commissioners,  and  the  question  of 
the  requirement  of  an  actuary's  certificate  to  the  tables 
of  contributions  and  benefits  of  Societies  was  again 
carefully  considered. 

In  the  evidence  before  the  Commissioners  it  was 
pointed  out  that  whereas  on  the  one  hand  the  Central 
Office  of  the  Registry  of  Friendly  Societies  could  be 
made  more  useful  and  efficient  in  some  respects,  by 
certain  additional  powers  beiug  vested  in  the  hands  of 
the  Registrar,  on  the  other  hand  the  less  the  Government 
interfered  with  the  management  of  a  Society  or  the  rates 
they  adopt,  &c.,  &c.,  the  better ;  and  that  the  question 
to  be  considered  was  not  only  the  soundness  of  the 
particular  rates  adopted  by  a  Friendly  Society,  but  as  to 
the  general  rules  and  efficiency  of  its  administration. 

The    Commissioners    found   that   there    were    serious  Report  of 
fundamental   differences    of   opinion   (as  there   are  now,   ^'9™:    „, . 

J  Till  •^^    1     \  1  1  •   1      missionei.s. 

and  probably  always  will  be)  as  to  the  extent  to  which 
the  Legislature  should  interfere  in  matters  of  the  nature 
with  which  Friendly  Societies  have  to  do  ;  so  that, 
whereas  it  may  appear  to  some  persons  that  the  law  is 
defective  because  it  fails  to  procure  adequate  security 
against  mismanagement  and  error,  to  others  it  appears 
faulty  because  it  attempts  to  regulate  matters  that 
should  rather  be  dealt  with  on  the  responsibility  of 
the  members  themselves ;  and  to  another  class  who 
maintain    that    the    State    should    withdraw   from   any 
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intervention  whatever.  It  was  also  found  that  whereas 
on  the  one  hand  it  was  considered  absolutely  essential 
that  the  Registrar  should,  before  granting  registration, 
satisfy  himself  that  the  tables  of  contributions  were 
sound  and  suitable,  on  the  other  hand  it  was  held  that 
the  Registrar  should  not  give  any  certificate  at  all :  so 
that  the  public  might  not  be  misled  into  the  erroneous 
belief  that  he  had  investigated  and  vouched  for  the 
soundness  of  a  society. 

The  Commissioners  further  pointed  out  that  in  theory 
it  is  objectionable  to  assign  to  the  State  what  are  called 
paternal  functions,  and  that  it  is  not  the  duty  of  the 
Government  to  look  after  the  affairs  of  individuals  ;  that 
by  attempting  to  do  so  it  discourages  the  exercise  of 
individual  prudence  and  watchfulness,  that  after  all  it  can 
only  do  the  work  imperfectly,  and  if  it  is  unsupported  by 
such  individual  prudence  and  watchfulness  it  cannot  do  it 
at  all,  and  that  the  certificate  of  registration  of  Friendly 
Societies  does  not  give  any  assurance  against  the  principal 
dangers  to  which  societies  are  exposed. 

The  Commissioners,  whilst  refraining  from  recom- 
mending that  the  tables  of  rates  of  contributions  and 
benefits  should  be  certified  before  registration,  recom- 
mended that  tables  of  rates  should  be  prepared  by 
Government  for  the  guidance  of  Friendly  Societies,  but 
that  such  tables  should  not  be  compulsory ;  and  they 
were  of  opinion  that  the  value  of  such  tables  would  be 
fully  recognised  by  those  interested  in  Friendly  Societies, 
and  that  comparison  of  the  experience  of  Societies  would 
be  made  with  the  Government  standard  for  the  purpose 
of  ascertaining  how  far  the  experience  coincided. 

(Owing  to  this  recommendation  a  special  report  on 
the  sickness  and  mortality  experience  in  registered 
Friendly  Societies  was  prepared  by  the  actuary-  to  the 
Registry  of  Friendly  Societies,  AVm.  Sutton,  Esq.,  F.I. A., 
and  issued  in  the  year  1898.) 

Even  more  importance  was  attached  by  the 
Commissioners  to  the  properly-conducted  periodical 
valuations,  and  to  the  corrections  made  from  time  to  time 
in  the  tables  according  to  the  results  of  those  valuations, 
than  to  the  original  tables  themselves,  which  in  the  case 
of  small  societies  could  hardly  be  expected  to  agree  with 
the  Society's  experience. 

The  Commissioners  also  proposed  that  whilst  it  should 
be  the  duty  of  the  Registrar  to  refuse  registration  to 
Societies  which  he  might  consider  to  be  established  for 
illegal  purposes,  the  certificate  or  acknowledgment  of 
registration  should  only  purport  to  testify  to  the  fact  of 
compliance  with  the  statutory  requirements,  and  not  to 
general  conformity  of  the  rules  with  law. 

An  additional  separate  report  of  certain  of  the 
Commissioners,  however,  recommended  that  the  Registrai*, 
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when    rules    or   alterations    of    rules    of    Societies    were         ^^"i- 
tendered    for    registration,    should    not    merely    satisfy  com- 
himself  that  the  rules  contained  the  required  provisions,  '"'ssioners. 
but  should  examine  the  rates  of  contributions  and  benefits, 
and,  where  he  thought  nt^cessarj,  advise  :^ocieties  to  adopt 
such  rates  which  couLi,  apart  from  mismanagement  and 
fraud,  secure  solvt-ncy. 

It  was  not  proposed  to  give  powers  to  the  Kegistrar  to 
compel  the  adoption  of  certain  rates,  but  that 
discriminating  Certificates  of  Registration  might  be  given 
for  the  purpose  of  mforming  would-be  members  as  to 
whether  the  Society  which  they  contemplated  joining  had 
adopted  approved  rates.  In  cases  where  Societies  had 
adopted  approved  rates  such  Societies  would  be  classified 
under  A.,  and  Societies  which  had  merelv  complied  with 
the  requirements  should  simply  be  registered. 

(At  the  time  this  Commission  was  sitting  the 
Registrar's  certiticate  stated  whether  the  rates  of 
contribution  had  or  had  not  been  prepared  by  an  actuary). 
{See  page  215.) 

It  was  also  suggested  that  it  should  be  made  known 
that  the  Registrar's  certificate  implied  no  guarantee  of 
solvency,  as  is  now  done  in  the  case  of  Building  Societies. 

After  duly  considering  the  reports  of  the  Commissioners 
it  was  apparently  found  impracticable  to  compel  Societies 
to  adopt  certain  rates  which  were  to  be  certified  by  duly 
qualified  actuaries,  and  further  it  was  not  deemed 
advisable  that  the  certificate  of  the  Registrar  should 
state  whether  the  rates  had  or  had  not  been  approved 
for  fear  of  misleading  would-be  members  as  to  a  Society's 
financial  position. 

The   Registrar's  acknowledgment   of   registry  under         ^^~\'a„ 
the  Act  of   1875,  which  was  passed  after  the  report  of  ment  of     ° 
the    Commission    had    been    considered,    did    not    state  '^''^^3^^:'^'^" 
whether  Societies'  rates  had  or   had  not   been  certified  vict.c.  eo. 
by  an  actuary. 

This  brings  the  history  of  the  various  attempts  to 
make  actuarial  certificates  compulsory  ujd  to  the  present 
time. 

Appexdix  1. 

Tlie  Friendly  Societies  Act,  1819. 

59  Geo.  Ill,  c.  128. 

Section  (2)  of  this  Act  provided  that  Justices  should  ^g^gi^^nj- 
satisfy  themselves  that  the  formation  of  Societies  would  c.  128.' 
be  useful  and  beneficial,  regard  being  had  to  the  existence 
of  any  other  Society  already  formed  under  wholesome 
rules  within  the  same  district  for  the  like  purposes. 
Such  Justices  shall  not  confirm  and  allow  any  tables  of 
payments  or  benefits,  or  any  rules  dependent  upon  or 
connected  with  the  calculations  thereof,  until  it  shall  have 
been  made  to  appear  to  such  Justices  that  the  said  tables 
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and  rules  are  such  as  have  heen  approved  hy  two  persons 
at  least  known  to  be  professional  actuaries,  or  persons 
skilled  in  calculations,  as  fit  and  proper  according  to  the 
most  correct  calculations  of  which  the  nature  of  the  case 
will  admit. 

This  Act  also  provides  that  the  Lord  High  Treasurer 
shall  appoint  five  or  more  persons  skilled  in  arithmetical 
calculations.  Any  Society  submitting  their  rules  for 
approbation  shall  pay  such  Committee  such  reasonable 
fee  as  the  said  Lord  High  Treasurer  shall  appoint. 

Repealed  by  10  Geo.  IV,  c.  5. 

Provision  reintroduced  in  the  Act  of  1846  — 
9  &  10  Vict.  c.  27,  Sect.  XIII. 

Provision  modified  under  the  Act  of  1850 — 
13  &  lli  Vict.  c.  115.  Sect.  VII. 

Provision  repealed  under  the  Act  of  1855 — 
18  &  19  Vict.  e.  63,  Sect.  XXVI. 

Appendix  2. 

The  Act  of  1846. 

9  &  10  Vict.  c.  27. 

Section  XIII. — "  And  be  it  enacted  that  after  the 
passing  of  this  Act  the  Registrar  of  Friendly  Societies  in 
England,  Scotland,  or  Ireland  shall  not  certify  the  rules 
of  any  Friendly  Society  established  after  the  passing  of 
this  Act  for  the  ])urpose  of  securing  any  Benefits 
depending  on  the  Laws  of  Sickness  or  Mortality  joiless 
such  Society  shall  adopt  a  tahle  u'hich  shall  have 
heen  certified  to  he  a  tahle  lohich  may  he  safely 
and  fairly  adopted  for  such  purpose  under  the  hand 
of  the  actuary  to  the  Commissioners  for  the 
Reduction  of  the  National  Delt,  or  of  some  person  loho 
shall  have  been  for  at  least  five  years  an  actuary  to 
some  Life  Insurance  Company  in  London,  Edinburgh,  or 
Dublin  ;  and  the  name  of  the  Actuary  by  whom  any 
such  table  shall  have  been  certified  shall  be  set  forth  in 
the  rules,  and  printed  at  the  foot  of  all  copies  of  such 
table  printed  for  the  use  of  the  Society." 


Appendix  3. 

The  Friendly  Societies  Act,  1850. 

13  &  14  Victoria,  c.  115. 

Section  VII.— Section  XIII.  of  9  &  10  Victoria,  c.  27 
was  repealed  by  this  Act,  and  the  provision  was  passed  : — 
That  the  rules  of  a  Friendly  Societj^  should  conform  to 
the  provision  of  the  Act,  and  if  they  did  the  Registrar  to 
register  the  same.  .  .  .  And  if  such  rules  and  tables 
have  heen  certified  by  some  other  actuary  loho  shall  have 
been  for  more  than  Jive  years  an  actuary  of  some  Life 
Assurance  Company  established  in  London,  Edinburgh, 
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or  Dublin,  in  theforra  set  forth  in  Schedule  {C)  to  this  Appendix  3. 
Act  annexed,  and  signed  Ity  him  at  the  foot  both  of  the 
rules  and  tables,  or  shall  have  been  furnished  to  such 
Society  or  Sranch  by  the  Registrar,  the  Registrar  shall 
give  a  certificate  in  the  form  set  forth  in  Schedule  (jB) 
to  this  Act  annexed,  and  such  Society  or  Branch  shall 
be  denominated  Certified  Friendly  Society;  but  if  such 
rules  and  tables  shall  not  have  been  so  certified  by  an 
actuary  as  above  mentioned,  in  such  case  the  Registrar 
shall  give  a  certificate  in  the  form  set  forth  in  Schedule 
{A)  to  this  Act  annexed,  and  such  Society  shall  be 
denominated  a  Registered  Friendly  Society. 
Under  this  Act  Societies  assuring  to  any  member  a 
certain  annuity,  immediate  or  deferred,  were  compelled 
to  furnish  an  actuary's  certificate  to  the  tables  of 
contributions  for  annuities  in  compliance  with  section  viii. 
Section  YIII. — "'  Provided  always,  and  be  it  enacted 
that  it  shall  not  be  lawful  for  the  Eegistrar  to  grant  any 
certificate  to  any  Society  assuring  to  any  member  thereof 
a  certain  annuity,  deferred  or  immediate,  unless  the  tables 
of  contributions  payable  for  such  kind  of  assurance  shall 
have  been  certified  by  an  actuary  as  aforesaid,  or 
furnished  by  the  Registrar." 

Schedule  (A). 

Form  of  Registrays  Certificate  to  Rules  of  Registered 
Friendly  Societies. 
I  hereby  certify  that  these  rules  (or  alterations  of  Schedule  a. 
rules)   are  in   conformity  to  law,   and  to  the  provisions 
of  the   statute  in  force  relating  to  Registered  Friendly 
Societies. 

Schedule   (B). 
Form  of  Registrar's  ^'c.  ^c. 

I  hereby  certify  that   these  rules   (or   alterations  of  Scbedale  B. 
rules)   are  in  conformity  to  law,  and  to   the   provisions 
of  the    statute   in  force   relating  to    Certified   Friendly 
Societies. 

Schedule  (C). 
Form  of  Actuary  s  Certificate. 

I,  ,  hereby  certify  that  Schedule  c, 

the  preceding  table  or  tables  to  each  of  which  my  name  is 
subscribed,  may  be  fairly  and  safely  adopted  for  the 
purposes  of  the  Society,   subject 

to  the  terms,  conditions  and  provisions  of  clauses 
N'os.  of   the   rules,  to   each  of 

which  my  initials  are  affixed.  And  I  hereby  declare  that 
I  consider  each  of  the  said  tables  fairly  to  represent  for 
each  year  or  term  of  age  (which  said  term  does  not 
exceed  five  years),  the  rate  of  contribution  necessary  to 
provide  the  respective  benefits  intended  to  be  provided 
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tliereb}',  and  tliat  they  are  in  conformity  with  the 
provisions  of  the  Act  passed  iu  the 

year  of  Her  present  Majesty,  chapter  ,  and 

fairly  represent  the  interest  of  members  entering  at  those 
years  or  terms  of  age,  without  prejudice  to  any  ;  and  that 
the  said  tables  are  calculated  on  the  supposition  that  the 
capital  of  the  society  ^^•ill  realise  at  least  per  cent, 

(compound  interest),  (if  any  addition  has  been  made  to 
the  rates  of  contributions  for  expenses  of  management, 
here  state  the  same),  and  are  founded  on  the  rate  of 
sickness  and  mortality  (here  describe  the  same,  and  if  the 
data  on  which  the  calculation  has  been  based  is  published, 
state  the  work,  and  date  of  publication)  upon  the 
following  data : — 


Age 

Xumber  out  of  which  One  will 
Die  in  each  Year 

Average  Amount  of  .Sicknes.s 

annually  experienced  in  each 

Tear 

20 
25 
30 
35 
40 
45 
50 
55 
60 

And  I  declare  that  I  have  read  the  rules  of  the  said 
Society,  and  find  nothing  in  them  inconsistent  with  the 
said  table,  or  which  is  calculated,  in  my  opinion,  to 
endanger  the  stability  of  the  Society. 

(Signed) 

Actuary. 
Appendix  4. 
The  Friendh/  Societies'  Act,  1855. 
18  &  19  Yict.  c.  63. 

Second  Schedule. 
Form  of  Registrar's  Certijicate. 

I  hereby  certify  that   the   foregoing   rules    (or   the 
alterations  or  amendments  of  the  rules)  of  the 
Society,  at  ,  in  the  county  of  ,  are 

in  conformity  with  law  (and,  in  the  case  of  a  new 
society),  and  that  the  Society  is  duly  established  from 
the  present  date,  and  is  subject  to  the  provisions  and 
entitled  to  the  privileges  of  the  Acts  relating  to  friendly 
societies. 

The  rates  of  conti'ibutions  and  payments  are  stated  to 
have  been  prepared  by  A.B.,  actuary  or  (as  the  case  may 
be),  are  not  stated  to  have  been  prepared  by  an  actuary. 
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Advances  on  Life  Interests,  Reversions,  and  other  Securities. 


Prospectuses,  Proposal   Forms,  and    Full   Information   on   application    to   the 
.lead  Office  or  any  of  the  Branches  or  Agencies. 
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FIRE.        LIFE.       ANNUITIES. 
ACCIDENT.      FIDELITY  GUARANTEE.      BURGLARY. 

Annual  Revenue  £1,177,773.  Total  Assets  £4,393,943. 

FIRE     DEPARTMENT    ESTABLISHED     192    YEARS. 

Insurances    at    Home    and    Abroad    underwritten    at    moderate    Premiums. 

Prompt   and   liberal    settlement    of   claims. 

Rates    Quoted    and    Surveys    made    free    of    charge. 

LIFE    DEPARTMENT    ESTABLISHED    93    YEARS. 

Moderate    Premiums.  Whole    World    and    Unconditional    Policies. 

Claims    paid    on    proof    of    death    and    title.  Increased    Bonuses. 
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THE    INSURANCE    RECORD: 
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1.  Full,  aceunite,  and  impartial  Reports  of  tlie  Proceedings  of  Insurance, 
Friendly,  and  other  Provident  Societies. 

2.  Actuarial  questions  are  periodically  and  fully  discussed. 

3.  Attention  is  paid  to  all  such  items  of  news  in  connection  with  the  vai-iuus 
Institutions  throughout  the  United  Kingdom  as  may  possess  general  interest  to  the 
Insurance  Profession. 

4.  Statistical  questions  are  prominently  and  popularly  treated. 

.5.  Analytic  and  illustrative  Comments  on  the  Progress  of  Insurance  Companies 
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SUBSCRIPTIONS. 
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INSURANCE  WORKS  OF  THE  SPECTATOR  COMPANY,  NEW  YORK. 

PUBLISHEHS  OF  THE  FOLLOWING  IMPORTANT  INSURANCE  PUBLICATIONS. 


LIFE. 

IHt    SPhCJAlOK.— An   .-Vjiierican   Review   of   Insurance:    Publisheu    Weekly.     Hricc   166.    jjcr 
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PRINCIPLES    AND    PRACTICE    OF    LIFE    INSURANCE.-A    scientific   treatise  on   Life 

Insurance,  with  valuable  tables  for  reference.      A   complete   arithmeticil   e.splanation   of  the 

computations  involved  in  the  science  of  Life  Contingencies.     Contains  4,   35,  and  3   per  cent. 

American    Experience    Yaluation    Tables.     Seventh  Edition  :  revised,  enlarged  and  improved. 

Price,  per  copy,  408. 
PRU.MINENT   PATRONS    OF    LIFE    INSURANCE.- 1904  Edition.     Price,  in  cloth,  38.  ;  in 

leather,  48. 
ABC  OF  LIFE  INSURANCE.— Fourth  Edition.     Price  4s. 
TALKS  WITH  LIFE  INSURANCE  AGENTS.— Price  :  cloth,  6s.  :  leather,  8s. 
THE  ART  OF  CANVASSING.— Price,  flexible  leather,  68. 
ELEMENTS  OF  LIFE  INSURANCE.— Revised  Edition.     Price  8b. 
ASSESSMENT  LIFE  INSUR.^NCE.- .\  companion  book  to  Elements  of  Life  Insurance.     Price, 

bourd  in  cloth,  6s. 
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LIFE  INSURANCE  SAYINGS.— Price  3s. 
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COMPENDIU.M     OF     OFFICIAL     LIFE     INSURANCE     REPORTS.— Price,  manilla,  6s.  : 
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LIFE    INSURANCE  POLICYHOLDERS'  POCKET   INDEX.— Showing  the  statistics  of  the 
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POCKET    REGISTER    OF    LIFE     ASSOCIATIONS.— (On    the  assessment   plan.)      Price,    in 
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DIVIDENDS  IN  LIFE  INSURANCE  FROM  DATE  OF  ORGANIZATION.— Price  Is. 
THE  LIFE  INSURANCE  EXAMINER.— Price  128. 

HANDY  HELPER.— Life  Agents   Record  Book  for  interviews  and  appoiatnieuts.     Price  4s. 
LIFE  POLICY  REGISTER  AND  PREMIUM  RECORD.— Prices  :  20s.,  328..  and  60b. 
LETTERS   OF   "AMICUS."— Written  by  a  Hayville  Agent.      Replete   with    good    advice   to 
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THE  UNIVERSAL  LIFE    INSURANCE   FIELD    BOOK.  — For  Agents' use.     Prices:    No.  1, 

48s. ;  No.  2,  40s.  ;  No.  3,  12s. 
UNIVERSAL  LIFE  INSURANCE  FIELD  CARD.— A  useful  card  for  canvassing  (in  connection 

with  the  Field  Book).     Prices  :  250  for  2s.  6d.  :  500,  48.  6d. ;  1,000,  88. 
THE    THREE    SV.STEMS    OF    LIFE    INSURANCE.— Revised    Edition.       Price,    bound  in 

leather,  10s. 
INDUSTRI.\L  LIFE  INSURANCE.— Its  history,  statistics  and  plans:   also  hints  to  Industrial 

Agents.     Price,  bound  in  leather,  8s. 
NOTES    ON    LIFE    INSURANCE.— By   Gustavis  W.  S.mith.     A  Theoretical  and  Practical 

Work,  'by  a  writer  who  thoroughly  understood  the  science  of  life  insurance  in  all  its  branches. 

Price  8s. 
PREMIUM    RATES   OF   A.MERICAN    LIFE   INSURANCE  COMPANIES.-Price.  flexible 

leather  cover,  with  flaps,  3s. 
MANUAL  OF  POLICIES  AND  R.\TES  OF  STIPUL.^TED  PREMIUM  AND  FRATERNAL 

LIFE   INSURANCE. -Price,  flexible  leather  cover,  6s. 
PR.VCTICAL    LESSONS    IN    ACTUARIAL    SCIENCE.— .\    treatise    showing    the    methods 

of  ascertaining  rates,  values,  etc..  for  life  insurance  policies,  embracing  several  hundred  pages 

of  Mortality  Tables  and  other  statistical  data  not  obtainable  in  any  other  publication.     Revised 

edition   in   two  volumes.      Vol.    I.,   350  pages  of    te.\t,   and    Vol.    II..    310   pages   of    tables. 

Price,  per  volume,  16«.  ;  two  volumes  ordered  together,  28s. 
L.-\W    OF    LIABILITY.— A  digest  of   the  laws  of  negligence,  with  the  leading  decisions  of  the 

highest  Federal  and  State  Courts  directly  affecting  liability  insurance.    Price  20s. 
THE  ROBINSONIAN  UNIQUE  CALCULATOR.— A  multiplier  and  divider.     Price  128. 

C.  &.  E.   LAYTON,  56,   Farringdon  Street,   Loncdon,  E.G. 


INSURANCE  WORKS  OF  THE  SPECTATOR  COMPANY,  NEW  WY.- Continued. 

CASUALTY    INSURANCE. 

THE    ADJUSTERS     MANUAL,     FOR    THE     SETTLEMENT     OF     ACCIDENT    AND 

HEALTH  CLAIMS.— By  Dr.  C.  H.  Harb.wgh.     Price  8s. 
BENEFITS  UNDER  ACCIDENT  POLICIES.— Price  in  maiiilla,  Is.  ;  bound  in  flexible  leather 

pocket  book,  2s. 
POCKET  REGISTER  OF  ACCIDENT  INSURANCE.— Price  Is. 
ACCIDENT  INSURANCE  MANUAL.— Price,  flexible  leather  cover,  8s. 
HANDY    CHART    OF     CASUALTY    AND     OTHER    MISCELLANEOUS    INSURANCE 

COMPANIES  IN  AMERICA.— Price  la. 
MANUAL  OF  LIABILITY  INSURANCE.— Price,  in  mauilla,  48.  ;  flexible  leather,  6s. 
THIS  MAY  HAPPEN  TO  YOU. -Price  Is. 

ALSO  NUMEROUS  OTHER  VALUABLE  INSURANCE  WORKS. 


FIRE. 

THE   SPECTATOR.— An  American  Review  of  Insurance;    Published  weekly.      Price  16s.   per 

annum. 
THE     INSURANCE     YEAR     BOOK.— Issued   July    of  each    year.     Dealing    with    Insurance 

Companies  throughout  the  world.     Price  of  each  volume  :  Life,  Casualty  and  Miscellaneous 

Insurance,  2Cls.  ;  Fire  and  Marine  Insurance,  203.  ;  Both  volumes,  when  ordered  together,  32s. 
READY      RECKONER      OF       EARNED       AND       UNEARNED       PREMIUMS.  —  By 

\V.M.  Ellsworth.     An  invaluable  assistant  in  the  rapid  computation  of  return  premiums  at 

short  rates  and  pro  rata  unearned  premiums.     Price  208. 
HAND    BOOK    FOR    FIRE    INSURANCE    AGENTS.— By  S.   R.  Weed.     An  e.xcellent  aid 

to  Agents.     Price  6s. 
JOYCE  ON    INSURANCES.— A  cyclopaedia  of  all  legal   insurance  works   brought   up   to   date, 

containing  rules  and  definitions,  comparisons  and  conflicting  decisions    separate  chapters  on 

technical  points,  pertaining  to  particular  classes  of  insurance.     Four  volumes  of  i,ooo  pages 

each,  being  a  compendium  of  insurance  law.     Price  966. 
FIRE  INSURANCE  LAWS,  TAXES  AND  FEES.— (Including  County  and  Municipal  Taxes). 

Issued  annually  in  August.     Price,  substantially  bound,  20s. 
DISTRIBUTION   BY  STATES  OF   FIRE  INSURANCE   IN  THE  UNITED  STATES.— 

Price,  in  flexible  leather  cover,  88. 
AGENTS'  AND  INSPECTORS'  POCKET  BOOK   OF    FIRE   PROTECTION.— By  George 

Velten  Steeb,  Assoc.  Member  National  Fire  Protection  Association.     A  new,  up-to-date  and 

comprehensive  work  which  should  be  in  the  possession  of  every  special  agent,  inspector  and 

local  agent.     Price  per  copy,  in  red  Russian  leather,  10s. 
FIRE  INSURANCE  LAW  CHART. — Contains  in  tabular  form  a  summary  of  special  St-te  Laws 

relating  to  statements  required  of  tire  insurance  companies.     Price  4s. 
SPECIAL  AGENTS'  ELECTRICAL   HAND  BOOK.— By  A.  M.  Schoen.     Price  4s. 
FIRE  INSURANCE  POCKET  INDEX.— Exhibits  statistics  for  ten  years  with  totals  of  nearly  300 

American  and  Foreign  fire  and  miscellaneous  insurance  companies.      Prices :  manilla  cover, 

Is.  ;  in  flexible  leather  pocket  book,  2s. 
DOUBLE    AND    TRIPLE    INDEX    EXPIRATION     REGISTER.  —  By    C.    D.    Crane. 

Accurate,  time-saving,  convenient.     Expirations  cannot  be  overlooked.     Prices,  from  168.  up. 
IMPROVED   EXPIRATION   REGISTER.— By  Peyton   Roberts.     A   practical  and  concise 

system.     Prices  :  12s.,  20s.,  and  32s. 
READY  REFERENCE  LEDGER.— By  Turner.     Affords  a  complete  exhibit  at  any  time  of  the 

busmess  for  each  company.     Price  12s. 
SPONTANEOUS    COMBUSTION,    REPORT    OF    A    SPECIAL   COMMITTEE  ON.— By 

HoLLowAY.     Price  Is. 
SPONTANEOUS    COMBUSTION     ESSAYS  ON. -By  Hexamer.     Price  2s. 
FIRE     PREVENTION     AND     PROTECTION.— Second   edition,   revised   1904.      Deals  with 

methods,   materials  and  appliances   for  preventing   and  extinguishing   fires.      Also  contains 

"  Hints  to  the  Insured."     Illustrated.     Price  8s. 
ELECTRIC   WIRING. — For  the  use  of  architects,  underwriters,   and  the  owners  of  buildings. 

By  Russell  Robb.     Issued  in  1896.     Price  l(te. 
FIRE   INSURANCE   AND   HOW   TO   BUILD.— By  F.  C.  Moore.     Price  20s. 
CLEMENT     ON     FIRE     INSURANCE.— In  two  vols.     A   vade  tnecitm  of  Insurance   Law. 

Price,  per  vol.,  2o8. 

ALSO    NUMEROUS   OTHER   STANDARD   INSURANCE    WORKS. 


A  full  Catalogue  of  the  Insurance  Publications  issued  by  the  SPECTATOR  Company 
will  be  forwarded  on  application  to 

C.  &  E.  LAYTON,  56,   Farringdon  Street,  London,  E.G. 


BOOKS    PUBLISHED    UNDER    THE    AUTHORITY   OF 
THE    INSTITUTE    OF    ACTUARIES, 

15y  C.  &   E.  LAyxoN,  56,  KAuuiNauoN   Stukkt,  London,  E.C. 


JOURNAL  OF  THE  INSTITUTE  OF  ACTUARIES.  Medium  8vo,  in  ilolh  Imrds. 
Vol.   XL,  r^iil  11,  price  2.<.  <j'l.,  jitft  published.     Coutiuued  iu  Quarterly  Parts,  Si.  W. 

Index  to  First  Ten  Vols,  of  the  above.      Medium  Svo,  paper  cover,  2;,.  ikl. 

Index  to  Vols.  XXI  to  XXX  of  the  above.     Medium  Svo,  paper  cover,  2,v.  0./. 

THE  INSTITUTE  OF  ACTUARIES"  TEXT-BOOK  of  the  Principles  of  Interest,  Life 
Annuities,  and  Assurances,  and  their  Practical  Application.  Part  I.  LvrKKEsr 
(iiicludiug  Annuities-Certain).  New  Kditiun  by  It.^LPa  ToDiirNTiiK,  M.A.,  F.I. A. 
214  pp.,  Medium  S\(),  Lalt'-calt'.     Price  10s.  Oi(. 

THE  INSTITUTE  OF  ACTUARIES'  TEXT-BOOK  of  the  Principles  of  Interest,  Life 
Annuities,  and  Assurances,  and  their  Practical  Application.  Part  II.  Lut 
CoNTiNOENcit.s  (including,'  Life  Annuities  and  Assurances).  By  tjEOKUE  King,  F.I. A. 
Second  Edition,  002  pp.,  Medium  svo,  hall-calf.     Price  31;;.  0(/. 

A  SHORT  COLLECTION  OF  ACTUARIAL  TABLES.    Price  3s.  0.7. 

JOINT-LIFE  ANNUITY  TABLES  FOR  LIVES  OF  BOTH  SEXES,  and  also  Single- 
Life  Annuity  Tables  and  Auxiliary  Tables  for  the  Calculation  of  Deferred 
Life  Annuities  and  Contingent  Assurances ;  ileduceil  from  the  Mortality 
Experience  of  (.iovernnieut  Life  Annuitants  between  1>0S  and  1370,  according  to  tlie 
Report  of  lsS3  of  Alexander  John  Finlaison,  CB.,  F.I.A.,  at  2A,  3,  and  3A  per-cent 
per  annum.     115  pp.,  Mediimi  Svo.    Price  10s.  Orf. 

SELECT  LIFE  TABLES  deduced  froni  the  Institute  ok  Actuaries'  Experience  (Healthy 
Males),  with  Cuinmutation  Columns  and  Monetary  Values  at  2^,  3,  31,  and  4  per-ceut 
Interest.    By  T.  B.  Spracue,  M.A.,  LL.D.,  F.I. A.     lO'J  pp.,  Metlium  Svo.    Price  21s. 

FRIENDLY  SOCIETIES  (Messenger  Prize  Essay).  By  G.  F.  Hardy,  F.I. A.  97  pp.,  paper 
cover.     Price  2s. 

THE  LAW  OF  REAL  PROPERTY  IN  ENGLAND.  By  G.  Wood  Hill,  Barrister-at-Law. 
110  pp.,  ijaper  cover.     Price  Is.  M. 

THE  LONDON  DAILY  STOCK  AND  SHARE  LIST.  By  Georue  Clare.  Ill  pp.,  paper 
cover.     Price  Is.  0(7. 

"THE  COMPANIES  ACTS."    By  A    C.  Clauson,  Barrister-at-Law.     120  pp.,  paper  cover. 
Price  Is.  07. 

THE  LAW  OF  MORTGAGE.  By  W.  G.  Hayter,  Barrister-at-Law.  OS  pp.,  paper  cover. 
Price  Is.  lid. 

THE  MORTALITY  EXPERIENCE  OF  THE  IMPERIAL  FORCES  DURING  THE  WAR 
IN  SOUTH  AFRICA,  1899-1902.  By  F.  .Schooling.,  F.I.A  ,  and  Ed.  A.  IUsher, 
F.I. A.     So  pli.,  paper  cu\'er.     Price  2s.  6'7. 

THE  TRANSACTIONS  OF  THE  SECOND  INTERNATIONAL  ACTUARIAL  CONGRESS, 
London,  Ib'JS.     Royal  Svo,  rlotli,  'JoO  pp.     Price  30s.  net. 

REGULATIONS  AND  SYLLABUS  OF  EXAMINATIONS  AND  QUESTIONS  SET  AT 
THE  EXAMINATIONS  held  in  1902  to  1905  inclusive.  Ol  pages,  paper  cover. 
Price  Is.  6d.  net. 


Also  the  following  works,  jointly  with  the  Faculty  of  Actuaries 

in  Scotland : 

UNADJUSTED  DATA : 

Combined  Experience  of  Life  Annuitants  (1863-1893). 

Deduced  from  tlie  records  contributed  by  Companies  in  respect  of  Annuities  granted 
within  the  United  Kingdom.     Price  21s.  net. 
Combined  Experience  of  Assured  Lives  (1863-1893). 

Endowment  and  Minor  Classes   of  Assurances— Male  and  Female.     Price  21s.  uet. 
Whole-Life  Assurances — Males.    Price  42s.  net. 
Whole-Life  Assurances  — Females.     Price  21s.  net. 

ADJUSTED  DATA : 

British  Offices  Life  Tables  (1893): 

Monetary    Tables— Aggregate    Data— Deduced   from  the   Graduated  E.\pefieuce  of 

Who'le-Life  Participating  Assurances  on  Male  Lives.     Price  42s.  net. 
Monetary    Tables— Select    Data— Deduced    from    the    Graduated    Experience    of 
Whoie-Life  Participating  Assurances  on  JIale  Lives.     Price  21s.  uet. 
British  Offices  Life  Annuity  Tables  (1893): 

Monetary  Tables— Select  Data— Deduced  from  the  Graduated  Experience  of  Life 
Annuitants,  Male  and  Female.     Price  31s.  M.  net. 
ACCOUNT  OF  THE  PRINCIPLES  AND  METHODS  adopted  in  the  Compilation  of 
the  Data,  the  Graduation  of  the   Experience,  and  the  Construction  of 
Deduced  Tables.    Price  15s.  net. 


Copies  of  the  above  Works  may  be  had,  by  Members  of  the  Institute,  at 
reduced  price,  on  application  to  the  Assistant  Secretary,  Staple  Inn,  W.C. 


Any  Member  of  the  Institute  of  Actuaries  may  obtain  one  Copy  of  each  of 
the  Publications  of  the  Institute,  for  his  own  use,  on  application  to  the  Assistant 
Secretary,  at  the  following  reduced  prices,  Postage  extra,  as  undernoted:  — 


Sprague's  Selecf  Life  Tables    ... 

Postage  within  the  United  Kingdom  ^d. ;  Abroad  ^d. 

Finlaison's  Government  Annuity  Tables    

Postage  within  the  United  Kinzdom  "i^d.  ;  Abroad  4^. 

Text-Book.     Parti.     (New  Edition)         

Postage  -within  the  United  Kingdom  ^. ;  Abroad  ^d. 

Text-Book.     Part  II.     (Second  Edition) 

Postage  within  the  United  Kingdom  ^d. ;  Abroad  lOd. 
A  Short  Collection  of  Actuarial  Tables.     Postage  paid. 
Friendly     Societies    (Messenger     Prize     Essay),     by 

G.    F.   Hardy  {Paper  Caver.)     Postage  paid 

The      Trans.actions      of      the     Second     Intern.ation.\l 

Actuarial  Congress,  London,  1898         

Postage  within  the  United  Kingdom  -jd.  ;  Abroad  \s.  6d. 
Lectures  on  the  Law  of  Real  Property,  by  G.  Wood 

Hill.     (Paper  Cover.)     Postage  paid  ... 
Lectures    on    the    Daily    Stock    and    Share    List,    by 

George  Clare.     (Paper  Coz'er.)     Postage  paid 
The    Two    .above-named    Courses   of    Lectures    in    One 

Volume.     (Cloth)  

Postage  within  the  United  Kingdom  4^. ;  Abroad  ^d. 
Lectures    on    the  Companies   Acts,    by    A.   C.   Clauson. 

(Paper  Cover.)     Postage  paid 
Lectures  on  the  L.wv  of  Mortgage,  by  W.  G.  Hayter. 

(Paper  Cover.)     Postage  paid 
Lectures  on  the  Me.\surement  of  Groups  .and  Series, 

by  a.   L.   Bowley.     (Paper  Coz-er.)     Postage  paid  ... 
Regui.ations  and  Syllabus  of  Examinations  and  Questions 
set  at  the  Examinations  held  in  1902  to  1905  inclusive  ... 
Postage  paid. 
Back   Numbers   of   the    "Journal"  (excepting  those   Parts 
of  which  the  stock  of  copies  is  below  25,  when  the  full  price 
of  2s.  6d.  will  be  charged) 
Indexes  to  "  Journ.al  "  (vols,  i  to  x,  and  xxi  to  xxx)  ...     each 
Combined    Experience    of    Life    Annuitants,    1863-1893. 

(Un.adjusted  D.at.a)      

Postage  within  the  United  Kingdom  i^.  :  Abroad  dd. 
Combined     Experience     of     Assured     Lives,     1863-1893. 
(Unadjusted  Data) — 

Endowment  and  Minor  Cl.asses  of  Assurance 

Postage  (as  above). 

Whole-Life  Assurances — Female  Lives     ...  

Postage  (as  above). 

Whole-Life  Assurances — Male  Lives        

Postage  within  the  United  Kingdom  ^d.  ;  Abroad  \s. 
British   Offices    Life   Annuity   Tables,    1893,   Adjusted 
Data  :    Monetary    Tables — Select    D.ata — (j^""'^  and 

a''-/^ 

Postage  'ivithin  the  United  Kingdom  ^d.  ;  Abroad  Sd. 
British    Offices    Life    T.\bles,     1893,    Adjusted    Data: 
Mort.ality  and  Monetary  Tables — Aggregate  Dat.a — 

O^i  -and  O^^'s)      

Postage  -within  the  United  Kingdom  i\d.  ;  Abroad  %d. 

Mortality  and  Monetary  Tables — Select  Data  QP^^ 

Postage  within  the  United  Kingdom  i\d.  :  Abroad  6d. 

Account   of   the   Principles   .\nd   Methods   .adopted    in 

THE  Compilation   of  the  D.ata,  the  Gr.\duation  of 

the  Experience,  and  the  Construction  of  Deduced 

Tables       

Postage  within  the  United  Kingdom  ^.  ;  Abroad  6d. 
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Members  are  requested  to  give  a  written  order  to  the  Assistant  Secretary 
when  sending  for  their  Copies,  in  order  to  prevent  unauthorised  persons  availing 
themselves  of  this  privilege. 
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way  of  amends  to  be  a  help  and  ornament  thereunto." — Bacos. 


L  0  X  D  0  X  : 

CHARLES    AXD    EDWIN    LAYTON, 

FARRINGDON    STREET. 

PARIS:  S,  RcE  Lamartike,  S. 

BERLIN:  Carlstr.vsse  11.  MELBOURNE:  McCarros,  Bird  &  Co. 

NEW  YORK:  The  Spectator  Compast. 


PRINTED  Br  C.  <fe  E.  LAYTON,  FARRINGDON  STREET,  E.G. 
TO  WHOM  ALL  COMMTJXICATIOKS  rOE  THE  EDITOE  SHOULD  BE  SE>T,  POST  PAID. 


Price  2s.  Qd. 


THE    INSTITUTE    OF    ACTUARIES, 

STAPLE    INN   HALL,   HOLBOKN,   W.C. 


PRESIDENT. 
FRANK    liKirrUAM)   WYATT. 


ERNEST  WOODS. 
FREDERICK  SCHOOLING. 


VICE-PRESIDENTS. 

i  THOMAS  CANS   ACKLAND. 

I  GEORGE  TODD,  M.A. 


COUNCIL. 


THOMAS  GANS  ACKLAND. 
HENRY   WALSINGHAM   ANDRAS. 
HENRY    JAMES   BAKER. 
THOMAS   G.    C.    BROWNE. 
HENRY   COCKBURN. 
FRANCIS   ERNEST   COLENSO,  M.A. 
.lOSEPH   ERNEST   FAULKS,    B.A. 
urXCAN  CLMMING  FRA.'^ER,  M.A. 
NIEL   BAl.LINGAL   GCNN. 
RALPH   PRICE   HARDY. 
ARTHUR   GEORGE   HEMMING. 
CHARLES   DANIEL   HIGHAM. 
LEWIS   FREDERICK   HOVIL. 
WILLIAM    HUTTON. 
ABRAHAM    LEVINE,   M.A. 


GEORGE   .JAMES    LIDSTONE. 

HENRY    WILLIAM    MANLY. 

GEOFFREY   MARK.S. 

WILLIAM   PEYTON   PHELPS,  M.A. 

EDWARD.  ARTHUR   RUSHER. 

GERALD   HEMMINGTON   RYAN. 

FREDERICK   SCHOOLING. 

EDWARD   ROBERT   STRAKER. 

GEORGE  TODD,   M.A. 

HAROLD  MOLTKE  TRoUNCER,  M.A. 

SAMUEL  GEORGE  WARNER. 

JAMES   DOUGLAS   WATSON. 

ERNEST   WOODS. 

FRANK   BERTRAND   WYATT. 

THOMAS  EMLEY  YOUNG,  B.A. 


TREASURER. 

GERALD    HEMMLVGTON    RYAN. 


HONORARY   SECRETARIES. 
SAMUEL  GEORGE   WARNER.  |  JOSEPH    ERNEST   FAULKS,   B.A. 

AUDITORS. 
GEORGE  ANDREW   BROWN.  |  HUGH   LUGTON. 

JAMES   STANLEY   HAZELL. 


GEOFFREY   MARKS. 


LIBRARIANS. 

I  HENRY  WALSINGHAM    ANDRAS. 


LECTURER. 
GEORGE   KING. 

TUTORS. 
OSWALD  FRANCIS   DIVER,  M.A.  |  WILLIAM   PALIN   ELDERTON. 

EDITOR   OF   THE  JOURNAL. 
THOMAS  GANS  ACKLAND. 

SUB-EDITOR. 

JOHN   SPENCER. 

ASSISTANT   SECRETARY. 
S.    H.    JARVIS. 


Telephone  :  No.  1710  Central. 


PAST-PRESIDENTS    OF    THE    INSTITUTE    OF    ACTUARIES,    1848-1906, 


JOHN   FINLAISON  

CHARLES  JELLICOE     .. 

SA31UEL   BROWN  

WILL1A3I   BARWICK   HODGE 

ROBERT  TUCKER  

JOHN   HILL   WILLIA3IS 

ARTHUR   HUTCHESON   BAILEY    .. 

THOMAS    BOND    SPRAGUE,   M.A.,   LL.D 

ARCHIBAI.D   DAY  

WILLIAM   SUTTON,   M.A 

BENJAMIN   NEWBATT 

AUGUSTUS   HENDRIKS 
ALEXANDER  JOHN   FINLAISON,  C.B 
THOMAS   EMLEY   YOUNG,   B.A.,  F.R.A.S 
HENRY   WILLIAM   MANLY    .. 
CHARLES   DANIEL   HIGHAM 

WILLIAM    HUGHES 

HENRY   COCKBURN      


1848—18(50. 
1S60— 1867. 
1867— 1870. 
1S70— 1872. 
1872— 1S75. 
1875- 1S7S. 
1878— 1SS2. 
18S2— 1SS6. 
1886— 1S88. 
1888—1890. 
1890—1892. 
1892-1894. 
1894—1896. 
1896— 189S. 
1898—1900. 
1900—1902. 
11X12—1904. 
1904-1!K)6. 


[enteekd  at  stationehs'  hall.] 


JOURNAL 


OF   THE 


INSTITUTE  OF  ACTUARIES. 


"  I  hold  every  man  a  debtor  to  his  profession,  from  the  which  as  men  of  course  do  seek  to 
receive  countenance  and  profit,  so  onght  they  of  duty  to  endeavour  themselves  by  way  of 
amends  to  be  a  help  and  ornament  thereunto." — Bacos. 


Vol.   XL.  -Part  III. 


JULY  1906. 


LONDON: 

CHARLES      AND      EDWIN     LAYTON, 
FARRINGDON      STREET. 

PARIS:    S,  RUE   LAMARTIXE,   S. 

BERLIN:    CARLSTRASSE   11.  MELBOURKE :    McCARRON,  BIRD   4:   CO. 

NEW  YORK:    THE  SPECTATOR  COMPANY. 


[The  Council  of  the  Institute  of  Actuaries  wish  it  to  be  under- 
stood that  while  they  consider  it  their  duty  to  give,  from  time  to  time, 
puhlicity  to  certain  of  the  papers  presented  to  the  Institute,  and  to 
abstracts  of  the  discussions  at  the  Sessional  Meetings,  they  are  not 
responsible  for  the  opinions  put  forward  therein,^ 


LONDON : 

FEINTED     BY     CHAELES    AND     EDWIN     LAYTON, 

FARRINGDON  STREET. 


CONTENTS    OF    NO.    225. 


PAGE 

On  a  form  of  Spurious  Selection  which  may  arise  when  Mortality  Tables  are 
amalgamated .  By  W.  PaUn  Elderton,  F.I.A.,  of  the  Guardian 
Assurance  Company 221 

Abstract  of  the  Discussion  on  the  preceding 234 

Some  Aspects  of  Registration  of  Title  to  Land.     By  James  Robert  Hart, 

F.I. A.,  of  the  Pelican  and  British  Empire  Life  Office     246 

Abstract  of  the  Discussion  on  the  preceding 273 

AcTrABiAL  Notes  : 

I.  Interpclation  by  Finite  Differences  (Two  Independent  Variables).    By 

Herbert  H.  Edwards     289 

11.  Some   Practical  Hints  on   Two- Variable    Interpolation.     By    John 

Spencer,  F.I.A 293 

III.  On  the  Law  of  Uniform  Seniority   302 

COBBESPONDEXCE  : 

Letter  from  Mr.  James  Bacon  on  "Spurious  Selection"    304 

„         „       Mr.  W.  Palin  Elderton  on  the  same  subject  309 

The  IssTiirTE  of  Actttabies  : 

Alteration  in  Rules  of  Examination 312 

The  Life  Assurance  Companies  of  the  United  Kingdom.     (Extracted  from 

the  Parliamentary  Returns  for  1905.)  313 


NOTICE    TO    CORRESPONDENTS. 

Communications  for  this  Journal  must  be  sent  in  at  least  one  month  prior  to 
the  day  of  publication,  or  their  insertion  will  in  all  probability  be  deferred. 


July  1906].  221 


JOURNAL 


OF    THE 


INSTITUTE    OF    ACTUARIES 


On  a  form  of  Spurious  Selection  which  may  arise  when  Mortality 
Tables  are  amalgamated.  By  "NV.  Palix  Eldertox^  F.I. A., 
of  the  Guardian  Assurance  Company. 

[Read  before  the  Institute,  26  Februaiy  1906.] 

It  is  probable  tliat  some  of  the  points  I  venture  to  bring  forward 
have  ah'eady  suggested  themselves  to  other  students^  but  in  view 
of  the  interest  at  present  attaching  to  selection,  it  seems  an 
opportune  time  for  putting  forward  any  considerations  that  may 
help  to  throw  light  on  a  somewhat  complicated  subject. 

If  a  large  number  of  lives  were  assured  at  the  same  moment 
at  exact  integral  ages^  and  all  these  lives  were  traced  throughout 
their  whole  durations,  the  effect  of  selection  on  rates  of  mortality 
would  be  measured  accurately  by  variations  in  the  values  of 
qiT~n--rt  corresponding  to  changes  in  the  values  of  t.  Spurious 
Selection*  may  be  defined  as  the  selection  indicated  by  a  difi"erence 
in  q  which  has  arisen  entirely  from  statistical  processes.  The 
causes  of  these  differences  can  be  easily  seen  as  follows  : — 

Let  E-J-+;  be  the  number  exposed  to  risk  by  one  table  A,  and 
qc~t  the  rate  of  mortality  at  a  duration  at  which  selection  has 
disappeared,  and  let  E'r,.-+,  and  j',+,  be  the  same  functions  by 
another  table  B  showing  a  heavier  mortality,  then  the  number  of 

*  The  term  "  Spurious  Selection ",  wliieh  is  used  throughout  the  present 
paper  in  the  technical  sense  indicated,  was  suggested  by  the  "  spurious 
correlation"  of  statistical  work  {See  Pearson,  Proc.  Roy.  Soc,  Ix,  pp.  489-498). 
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deaths  by  tabic  A  is  'E^ri+t^.r+i  and  tlic  nundjcr  by  table  B  is 
E'[.r]+,</'.r+o  so  that  if  wc  anialgainated  the  two  tables  wc  should 
have  as  the  rate  of   mortality 

Similarly,  if  we  take  the  same  attained  age,  and  duration  ^  +  1, 
we  have  as  the  rate  of  mortality 

J^i.f-i]+/+igx+/  +  -'^  ii--\-]+i+iQ  x+t 

The  cjjj^i  and  q\i+t  remain  unchanged,  because  we  assume  that 
selection  has  worn  off;  but  if  q  and  q'  are  unequal,  the  two 
expressions  given  above  may  be  unequal,  and,  if  they  prove  to  be 
so,  selection  will  appear  to  be  still  in  operation  at  duration  i  in 
the  amalgamated  table,  though  it  has  worn  off  in  both  A  and  B. 
The  condition  can  be  seen  easily,  for 

'^[xj+tq +'^' M+iq'  _  ^ix-i]+/+iq -^^' ix-\:i+/+iq' 

as  E(;3,_i]+/  +  iE'|-.^]+/9'  +  E;-.r]+/E  ^j._y^+t  +  iq 

> 

=  E  [,,._!] +,+iEf.,o+/9  +E|_r_i]+,+iE'(;a.]+,5 
< 

by  multiplying  across  and  cancelling  like  products, 

> 

i.e.,asEr^x_x^  +  t+iE\.^.^+f{q'  —q)  =  E-.r]+;E\^._,.+/+,(y'  — ry) 

< 

Ef  >    T^/ 

rxl+t  _  J^  [.r-l]+)'  +  l 

or  as  =^ ^ 

In  other  words,  if  we  write  Q[.r]+^  as  the  probability  of  death  in 
the  amalgamated  table,  we  have 

> 
< 

J*-   [xj+f  _  J^  r.r-11+^  +  1  ^ 

as  V         —  u 

V 
If  the  ratio  -^  is  increasing,  selection  will  appear  to  last  longer 

than  it  really  does,  while  if  the  ratio  is  decreasing  it  will  appear 


\ 
\ 
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to  have  too  short  a  duration.  It  is  only  wlicn  the  ratio  is 
constant  that  reliance  can  be  placed  on  the  selection  shown  by  a 
table  formed  by  amalgamating  experiences. 

The  difference  between  the  rates^  Q[;a:_i]+/+i — Q[.r]+o  can  be 
expressed  as 

(?'  — g)(E'[.'-i]+/+iE[x]+/— E  [^.j+^E[-^_i]+,+i)  _     ,        „ 

{Prr  +  t  +  i^  l.c}+t)  [J^[x-v+!+i-r  i^  [a:_i]+/+ij 

and  this  expression  might  be  of  use  for  measuring  the  amount  of 
spurious  selection  introduced. 

A  few  examples^  showing  the  application  of  the  theory^  may 
be  of  interest. 

The  first  example  assumes  a  purely  hypothetical  case  in  which 
there  is  no  selection  at  all^  and  two  tables  having  different  numbers 
exposed  to  risk  and  different  rates  of  mortality  are  amalgamated^ 
and  the  appearance  of  select  mortality  is  introduced  simply  by  this 
process.  I  have  assumed  that  qx+t=  "01- j  and  g'.r+<  =  "02,  whatever 
the  duration^  and  the  following  table  shows  the  entire  work  : — 

Table  I. 


Duration 

Attained  Age  [x  +  f) 

E  /° 

Rate  of  Mortality 

found  by  amalgamation 

of  data 

^'x^t 

Ex+i 

t 
t  +  2, 

10 
150 
250 
300 

1,000 
1,000 
1,000 
1,000 

10 
15-0 
25-0 
300 

This  example  is  an  extreme  case,  but  it  clearly  shows  that^ 
when  we  are  dealing  with  material  which  is  not  absolutely 
homogeneous,  the  fact  that  the  select  table  does  or  does  not  run 
into  an  aggregate  table  is  not  a  complete  criterion  as  to  the  duration 
of  selection.  For,  turning  to  Table  I,  we  see  that  it  would  be 
quite  possible  to  mix  the  exposed  for  all  durations,  excluding  the 
first  few  years,  so  as  to  make  the  spurious  select  tables  run  into 
an  aggregate  table  at  any  point.  For  instance,  if  the  aggregate  table, 
excluding  ^4-1  years^  were  formed  in  the  imaginary  experience  in 

Q  2 
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the  ratio  of,  say,  200 : 1,000,  this  would  mean  that  it  could  be 
concluded  that  selection  had  entirely  worn  off  at  duration  ^  +  2, 
though  the  examination  of  the  rates  of  mortality  in  the  final 
column  would  make  the  duration  of  selection  longer,  and  both 
would  be  wrong. 

Again,  if  the  parts  of  the  table  where  selection  really  holds 
are  mixtures  of  equal  proportions,  and  any  part  where  selection 
has  worn  off  is  a  mixture  of  unequal  proj)ortions,  then  the 
aggregate  table  will  either  be  reached  too  early  or  too  late, 
according  as  there  is  more  or  less  of  the  lighter  mortality  in  the 
mixture. 

An  example  of  the  application  of  the  theory  is  the  one 
which  caused  me  to  look  into  the  subject,  namely,  the  British 
Offices'  0^^^'  Experience.  This  table  is  the  amalgamation  of 
"Old"  and  "New"  assurances,  and  the  former  have  a  far 
heavier  mortality  than  the  latter.  We  wish  to  decide  whether 
this  amalgamation  affected  the  duration  of  selection.  Does 
selection  a])pear  to  last  for  a  greater  number  of  years  in  the 
amalgamated  table  than  it  does  in  the  two  parts  ? 

Table  II,  following  out  the  theory  indicated  above, 
explains  itself.  E'  relates  to  the  Old,  and  E  to  the  New, 
experience  : 

Table  II. 


1[x-l]+t-^\  —  q\x\+i 

i[x-lW+l-<l[x\rt 

Attained 
age 

X 

Duration 
t 

ioo^'t-«+* 

K.* 

(i'-q)K* 

G.  F.  Hardy's 
Graduation  of 

Ungraduated  t 

0) 

(•2) 

(3) 

(4) 

(5) 

0>) 

{-) 

40 

5 

17 

•027 

•00006 

•00034 

+00064 

6 

21 

■022 

5 

32 

-•00033 

7 

24 

•027 

6 

30 

+  •00058 

8 

28 

■028 

6 

28 

-•00022 

9 

33 

•030 

7 

13 

10 

39 

(average  •00017) 

50 

5 

19 

•032 

•00007 

•00056 

-  -00089 

6 

23 

•037 

8 

51 

+  •00046 

7 

29 

•027 

6 

45 

-•00009 

8 

34 

•031 

7 

42 

+  •OOllo 

9 
10 

40 
48 

•039 

9 

19 

(average  •00016) 

*  A    further   amount  of   spurious  selection  is   introduced  by   the   "  existing/^ 
see  pp.  228  and  229. 

t  Obtained  from  the  table  on  p.  478  of  Whole- Life  Unadjusted  Experience. 
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The  ratios  of  the  exposed  were  worked  out  for  other  ages,  but  as 
they  did  not  differ  much  from  the  above  it  is  unnecessary  to  give 
them. 

The  value  of  q'  —  q  can  only  be  found  approximately,  and  it 
varies  with  the  age  and  term  :  if  we  take  it  as  '00.22  we  shall 
probably  not  err  very  greatly,  and  this  value  was  used  in  column 
(5)  above.  It  is  perhaps  too  large  for  age  40,  and  too  small  for 
age  50.  The  figures  in  col.  (5)  are  actually  small,  but  they 
represent  an  error  of  from  13  per-cent  to  50  per-cent  in  the 
differences  on  which  selection  really  depends,  and  are  certainly 
worth  noticing.  We  must  also  remember  that  the  graduated 
figures — on  which  these  percentages  are  based — do  not  afford  a 
correct  comparison,  because,  in  order  to  make  the  select  table 
join  the  aggregate,  Mr.  G.  F.  Hardy  overstated  the  mortality  in 
the  durations  8  and  9,  and  to  some  extent  exaggerated  the 
selection  as  judged  by  q-x-i  +t+\  —  q-x-^t-  It  ^as  for  this  reason 
that  the  approximate  ungraduated  figures  were  added.  Probably 
the  cause  of  the  graduation  difficulty  was  the  amalgamation  of  the 
Old  and  New  experiences,  which  made  the  table,  excluding  the 
first  ten  years  of  assurance,  show  a  proportionally  heavier  rate 
of  mortality  than  the  select,  because  more  of  the  Old  business 
was  included.  This  is  shown  by  the  following  table,  giving  the 
ratios  of  the  exposed  in  the  full  aggregate  table  : — 

Taule  III. 


OM 

QXM 

Age 

!««% 

E', 
100  „^ 

25 

6 

8 

35 

19 

19 

45 

49 

4A 

50 

76 

63 

oo 

118 

87 

60 

178 

114 

65 

266 

152 

The  above  table  seems  to  indicate  that  the  mortality  is 
proportionally  much  heavier  at  the  end  of  the  table  than  at 
the  beginning,  and  perhaps  this  may  be  the  real  cause  of  the 
impossibility  of  finding  a  Makeham  curve  to  graduate  the  0^^  Table. 
This  explanation  seems  more  probable  than  the  one  originally 
given,  namely,  that,  as  the  end  of  the  curve  is  common  to  both  the 
0^^  and  0^'  '  Tables,  it  is  unreasonable  to  exi)ect  a  Makeham  curve 
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to  lit  both  ;  but  surely  the  only  thing  we  can  decide  is  that  an 
identical  equation  cannot  be  used  for  both.  I  cannot  see  the 
a  prioj'i  impossibility  of  finding  two  iMakehani  curves,  having 
different  constants,  and  giving  values  which  dilfcr  widely  at  the 
start,  and  then  converging  sufficiently  to  give  identical  values  for 
the  expected  deaths  at  the  end  of  the  tables.*  Is  it  theoretically 
necessary  for  an  aggregate  tabic  like  the  0^  and  a  table  like 
tlie  O"'"^  to  be  exactly  equal  after  a  certain  age  ? 

We  may  now  turn  to  a  rather  interesting  point  in  connection 
with  the  Mortality  Investigation,  which  may  help  to  bring  out 
my  difficulty  in  following  the  method.  The  observations 
beyond  age  80  obtained  from  the  ''  New  "  policies  were  very 
few,  and  the  mortality  at  the  end  of  the  table  could  not  therefore 
be  found  without  using  the  "  Old  "  policies.  This  was  presumably 
why  they  were  used,  and  the  practical  effect  is  that  a  method 
closely  analogous  to  that  used  in  census  statistics  has  crept  into 
the  recent  investigation.  The  "  Old "  policies  in  1863 
(i.e.,  "  Old  "  entrants)  and  the  "  New  ''  business  in  1863,  taken 
together,  closely  represent  the  "  population  "  in  assurance  offices 
at  their  policy  anniversaries  (1863),  and  the  existing  at  the  end 
of  the  experience  (1893)  represent  the  '^population"  thirty  years 
later;  the  intermediate  populations  are  not  known,  but  the  exposed 
to  risk  may  be  considered  from  our  present  point  of  view  as  a 
very  accurate  (practically  exact)  method  of  obtaining  the  average 
population  corresponding  to  the  deaths  in  the  thirty  years. 
This  means  that,  if  the  "existing  "  at  the  end  of  the  observations 
and  the  '^  entrants  ^^  at  the  beginning  were  subject  to  the 
same  rates  of  mortality,  the  eccentricities  of  the  select  tables 
w'ould  not  be  noticeable  (the  mortality  rates  being  constant). 
I  do  not  wish  to  imply  that  a  modified  census  method  is 
necessarily  unsound,  at  any  rate  in  aggregate  tables  ;  but  if  it 
is  used,  the  term  of  the  investigation  should,  I  think,  be  short. 
A  method  sufficiently  accurate  for  an  aggregate  table  may, 
however,  be  unsuitable  for  a  select  table. 

We  have  not,  however,  yet  exhausted  the  amount  of  spurious 
selecLl'^tl  that  may  arise  w^hen  mortality  tables  are  amalgamated;! 
but,  before  proceeding  to  deal  with  some  of  the  remaining  points, 
the  exact  natuio  of  the  problem  must  be  examined. 

*  See  p.  310. 

t  It  is  interesting  to  note  tliat  the  use  of  nearest  age  at  entry  has  a  slight 
effect  ou  select  inortalitj?  and  after  attained  age  35  tends  to  exaggerate  the 
selection.  The  error  is,  however,  extremely  small ;  it  only  affects  the  fifth  place 
in  qx  when  five  years  of  age  arc  grouped  together  as  in  the  table  on  p.  478  of 
the  whole-life  experience. 
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An  investigation  into  select  mortality  is  an  attempt  to 
estimate  the  rates  of  mortality  shown  by  policies^  according  to 
the  number  of  years  they  have  been  in  force.  If,  therefore, 
the  observations  end  in  1893  (say)  and  select  tables  are  worked 
out  for  10  years  after  entry,  only  those  cases  which  entered 
before  1883  should  be  included.  In  other  words,  in  the  recent 
investigation  it  would  be  necessary  to  take  ^-'New^'  assurances 
plus  an  experience  formed  from  the  "  existing ''  at  the  close 
of  the  observations,  in  order  to  estimate  selection,  for  we  do  not 
know  what  effect  on  the  select  mortality  has  resulted  from 
ending  the  experience  at  a  certain  date. 

The    following    diagram,    representing    cases    included    in 
investigations    for    any   attained  age,  may  help    to  explain   the 
position  : 
'JendarYe^r  \e>^2  1853     ,       1863      ,        !873      ,       1883  1833 


\urahon 
'         5 

\    '° 

15 
20 
'I  25 
30 
35 
40 
45 
50 
55 
60 


L  K 

The  recent  investigation  took  all  cases  represented  by  A  B  K  L 
into   account  :    A  G  K  L   represents  the  ^''  Old  ''  assurances  and 
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A  B  G  the '' New'' assurances.  The  select  tallies  for  tlie  first 
10  years  of  assurance  were  based  on  the  experience  represented 
by  A  B  D  F,  while  the  experience  with  which  we  now  wish  to 
deal  is  A  B  C  E. 

The  effect  of  the  "  existing  "  on  selection  can  be  measured 
by  our  formulae,  but^  in  order  to  avail  ourselves  of  them,  we 
have  to  arrange  our  material  in  two  experiences,  and  then  see 
if  an  amalgamation  could  affect  the  result,  and  in  what  direction. 
That  is,  an  imaginary  table  of  exposed  must  be  formed,  by 
continuing  the  "existing"  as  if  the  experience  had  not  ended 
at  a  fixed  date,  and  the  resulting  figures  must  be  compared 
with  the  exposed  shown  in  the  published  tables.  In  using 
our  formulse,  it  must  be  remembered  that  the  experience  in 
this  case  having  no  selection  is  the  combination,  and  that 
showing  spurious  selection  either  part  of  it.  The  amalgamated 
table  would  be  an  experience  in  which  there  were  no 
"  existing." 

In  order  to  give  some  idea  of  the  result,  I  calculated  roughly 
an  exposed  to  risk  by  continuing  the  "  existing  "  among  "  New  " 
assurances,  as  if  they  had  been  a  separate  experience; 
deductions  for  withdrawals  and  deaths  were  made  from  the 
"  existing  "  at  ages  at  entry  30  to  40,  and  the  percentages  of  the 
resulting  exposed  to  that  of  the  0^^  "New"  policies  were  calculated 
for  attained  age  40.  I  made  a  similar  calculation  for  the 
withdrawals,  and  the  following  table  shows  both  results  : 

Table  IV. 


"Withdrawals"  Exposed 

"Existing  "  Exposed 

"Existing"  Exposed 

Duiation 

-f- 

^ 

•7- 

Exposed  (New  Assurances) 

Exposed  (Xew  Assurances) 

Exposed  (Old  +  New)* 

0 

1% 

Nil 

Nil 

1 

8 

3% 

3% 

2 

14 

7 

6 

3 

18 

10 

9 

4 

22 

14 

12 

5 

25 

18 

16 

6 

29 

22 

18 

7 

31 

28 

22 

8 

35 

33 

25 

9 

39 

39 

30 

10 

42 

47 

34 

*  This  column  shows  the  effect  of  the  "existing"  ou  the  select  tables,  on 
which  the  monetary  tables  arc  based;  the  two  previous  columns  show  the  effect 
on  the  "  New  "  part  only. 


1906.] 


when  Mortality  Tables  are  amalgamated. 


2:29 


These  ratios  are  increasing,  so  our  foruiulee  tell  us  that 
in  each  case  the  selection  will  appear  to  last  longer  or  shorter 
than  it  really  does,  according  as  the  "  existing  "  (or  withdrawals) 
are  subject  to  a  lighter  or  heavier  mortality  than  that  shown 
by  the  ''  Xew  "  assurances.  Now  there  is  little  doubt  that  the 
''  existing ''  have  a  verv  light  mortality,  so  the  duration  of 
selection  probably  appears  longer  than  it  really  is^  owing  to 
the  mortality  being  lighter  at  the  end  of  the  period  included  in 
the  recent  experience  than  it  was  during  that  period. 

Assuming  that  the  difference  between  rates  of  mortality 
shown  by  the  ''  New ''  assurances  and  the  "  existing "  is  less 
than  the  difference  between  the  rates  shown  by  the  "  Old ''  and 
"Xew",  the  following  table  has  been  formed  to  give  a  rough  idea 
of  the  total  amount  of  spurious  selection  in  the  O^^'^  Table  : 

Table  V. 


Attained 
Age 

Duratiou 

Spiriocs  Selectiox 

Owing  to  "  existing"  and  "  Old  " 

Owiug  to  "Old 

Assiuanoes 

Effect  of  "existing'" 
taken  as  J  "Old" 

Effect  of  "existing' 
taken  as  i  "Old" 

(1) 

(2) 

(3) 

(4) 

(5) 

40 

5 

■00006 

•00008 

•00009 

6 

5 

7                              8            1 

7 

6 

8                              9 

8 

6 

8                              9 

9 

7 

9 

10 

50 

5 

•00007 

•00009 

•00010 

6 

8 

11 

12 

7 

6 

8 

9 

8 

7 

9 

10 

9 

9 

12 

13 

If  we  bear  in  mind  that  the  average  ungraduated  differences  with 
which  these  figures  can  be  compared  are  '00017  and  '00016  at 
ages  -40  and  50  respectively,  we  can  see  that  the  amount  of  selection 
has  probably  been  exaggerated.  The  withdrawals  will  also  have 
some  effect,  unless  their  mortality  is  exactly  the  same  as  that 
of  the  main  part  of  the  experience ;  but,  as  it  is  impossible  to  tell 
even  whether  the  rates  of  mortality  are  heavier  or  lighter  among 
withdrawals  than  among  the  rest  of  the  business,  I  did  not  think 
it  worth  while  to  calculate  the  percentage  when  ''  Old "  and 
"New^'  policies  are  combined.  It  may  be  noticed,  however, 
that  if,  as  is  generally  supposed,  the  withdrawals  have  a  lighter 
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mortality  than  that  prevailing  in  the  rest  of  the  business,  selection 
is  again  overstated.  The  lighter  mortality  of  the  "existing" 
very  j)robably  accounts  to  some  extent  for  the  long  continuance 
of  selection  in  the  Endowment  Assurance  experience.  On  the 
other  hand,  with  regard  to  the  short  duration  of  selection 
in  the  witliout-profit  experience,  I  find  that  up  to  age  40  at  entry 
the  ''Old^'  and  "  New  ^'  policies  do  not  show  a  very  different 
mortality  for  durations  5-10,  and  after  age  40  the  proj)ortions  of 
"  Old^^  and  "New^'  business  in  the  aggregate  tables  are  smaller 
than  in  the  with-profit  experience  {see  Table  III),  which  suggests 
that  the  number  exposed  might  possibly  be  mixed  in  the  aggregate 
table  in  such  a  way  as  to  cause  the  select  table  to  ])ass  too  soon 
into  the  aggregate  {cf  our  first  example).  It  must  also  be 
remembered  that  the  "  Old^'  and  "New"  rates,  so  far  as  can  be 
judged  by  the  aggregate  tables,  do  not  difi"er  quite  so  much  as 
the  corresponding  with-profit  rates. 

Up  to  the  present  it  has  been  assumed  that  the  experience 
represented  by  A  B  C  E  would  give  a  true  measure  of  selection 
in  an  experience,  but  a  distortion  may  occur,  unless  the  mortality 
rates  in  the  community  from  which  the  experience  is  drawn  have 
not  fluctuated.  To  put  the  matter  in  another  way,  we  have 
assumed  that  heterogeneity  can  only  be  introduced  through  the 
time  of  entry  of  assurance,  but  it  can  also  be  brought  in  through 
the  time  of  existence  of  assurance ;  heterogeneity  is,  in  fact,  a 
function  of  both  the  calendar  year  of  entry  and  the  calendar 
years  passed  through.  In  order  to  make  a  further  step  in  the 
examination  of  the  problem,  we  must  therefore  take  into  account 
the  effect  of  variations  in  the  rate  of  mortality,  exhibited  by  the 
general  population  during  the  period  covered  by  the  investigation. 
A  very  simple  case  may  show  how  the  distortion  in  select  rates 
might  arise : 

Table  VI. 
Table  of  Exposed  to  Bisk  at  Attained  Age  x. 


Duration. 

Calendar  Year 

1800  +  n 
(•0084) 

1800  +  »j  + 1 
(•0083) 

1800  +  «  +  2 
(•0082) 

1800  +  «  +  3 
(•0081) 

1800 +  « +  4 
(•0080) 

1800 +  » +  5 
(0079) 

t 

t  +  1 
t  +  2 

1000 

1100 
900 

1200 

1000 

800 

1300 

1100 

900 

1200 
1000 

lioo 

Note. — The  rate  of  mortality  for  the  year  is  given  below  the  year  in  brackets. 
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111  this  case,  if  there  is  uo  selection^  the  rate  of  mortality  at 
duration  t  is  obviously — 

•0084x1000 +  -0083x1 100  + •0082x1 200  + -0081  x  1300 
1000 +11 00+ J  200+1 300 

=  -00825 

Siuiilarly,  for  duration  /  +  1  the  rate  is  "00815. 
/  +  2  „         •00805. 

This  indicates  that  an  approximate  estimate  of  the  increase 
or  decrease  in  selection,  owing  to  an  increase  or  decrease  in 
the  population  rates  of  mortality  during  the  period  covered  by 
the  investigations,  would  be  the  annual  alteration  in  those  rates. 

The  following  table  of  annual  death  rates  per  1,000  of  the 
])opulation  is  taken  from  p.  xciv  of  the  Sixty-fifth  Annual  Report 
of  the  Registrar-General  on  Births,  Deaths,  and  Marriages. 

Table  Yll. 


Period 

Age  35 

Age  45 

Age  55 

1861-65 

13-2 

18-9 

328 

66-70 

13-8 

19-6 

33-5 

71-75 

14-3 

20-3 

34-8 

76-80 

13-4 

19-8 

34-9 

81-85 

12-8 

19-3 

34-2 

86-90 

120 

19-4 

35-2 

91-95 

120 

19-6 

35-9 

Decrease 

+  1-2 

—  '7 

!            -3-1 

Per  annnin     . 

+    -04 

-•02 

-   -10 

i 

Mr.  King's  remarks  iu  the  discussion  ou  Air.  M.  D.  Grant's  paper  on 
"  Canadian  Vital  Statistics,"  should,  however,  be  borne  in  mind  in  considering 
the  table  {see  p.  148  of  the  present  volume  of  the  Journal). 

This  table  seems  to  indicate  that  "  attained  calendar  year  ^' 
was  not  a  very  important  item ;  but  even  if  it  were  in  some 
particular  case  worth  consideration,  I  am  doubtful  whether 
It  should  be  eliminated,  except,  perhaps,  for  purposes  of 
comparison  with  other  tables.  ^e  merely  want,  for  practical 
work,  to  secure  homogeneity  as  regards  time  at  entry,  for 
we  assume  that  the  sequence  of  events  that  held  in  the  past  will 
continue  in  the  future,  and  part  of  that  sequence  is  change 
iu  population  rates. 

I  fear  that  the  above  examples  do  something  to  discount  the 
value   of  the  recent    investisatiou   as    evidence    of   selection  :    if 
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spurious  selection  may  be  present  in  a  table,  one  begins 
to  doubt  the  evidence  it  affords  as  regards  selection. 
Incidentally,  I  may  remark  that  there  does  not  seem  very  strong 
evidence  in  the  ungraduated  rates  that  the  "New''  experience  is 
subject  to  selection  for  more  than  eight  years  j  but  in  ungraduated 
form  judgment  is  impossible  without  a  very  lengthy  investigation, 
which  I  have  not  been  able  to  make. 

If  select  mortality  can  be  affected  to  so  great  an  extent 
by  heterogeneous  material,  is  it  wise  to  lay  much  stress  on 
valuation  by  select  tables  ?  The  subject  of  valuation  has  been 
brought  forward,  and  ingenious  methods  suggested  by  Messrs. 
King,  Ackland  and  Diver,  but,  in  view  of  the  above  criticisms, 
I  have,  personally,  some  doubt  if  the  time  has  yet  come  for 
departing  from  the  aggregate  table  in  valuation  work,  even  if 
other  arguments  against  select   table  valuations    are   neglected. 

It  can,  of  course,  be  urged  that  the  "  Old "  mortality 
gradually  changed  into  the  "New",  and  that  the  heterogeneity  is 
not  so  serious  as  it  seems;  but  it  is  not  difficult  to  see  that  if  the 
number  exposed  is  gradually  increasing,  and  the  rate  of  mortality 
decreasing,  the  same  distortions  in  the  duration  of  selection  occur 
as  those  we  have  already  noticed.  As  a  final  example,  we  shall 
deal  Avith  this  point.  The  following  table  gives  what  is  supposed 
to  be  the  same  series  of  exposed  as  that  given  in  Table  VI ;  but 
while  in  that  table  we  were  dealing  with  an  experience  like 
A  B  C  E,  we  are  now  dealing  with  one  like  A  B  D  F.  {See 
Diagram,  p.  227.)  In  Table  VI,  we  assumed  that  the  mortality 
rates  varied  with  the  calendar  year  actually  being  passed  through. 
In  Table  A  III,  we  assume  that  the  rates  vary  with  the  calendar 
year  of  entry. 

Table  VIII. 
Table  of  Exposed  to  Risk  at  Attained  Age  x. 


Dura- 
tion 

t 
t-\ 
t-2 

Calendar  Year  of  Entry. 

Rate  of 

lS00+«-2 
(0086) 

1800 +  H-1    1800 +  « 
(-0084)         (-0083) 

1800  +  M  +  l 
(0082) 

1800  + »  +  2 
(0081) 

1800  +  «  +  3 
(•0080) 

Mortality 
which  would 
be  shown  by 
a  Select  T»bl>' 

650 

1,000 
800        1       900 
700               800 

1,100 

1,000 

900 

1,200 
1,100 

1,300 

•00816 
•00825 
•00686 

Note. — The  rate  of  mortality  for  tlie  year  of  cutry  is  given  below  tbc  year 
iu  brackets. 
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A  difficulty  that  seems  likely  to  occur  in  examining  these 
tables  is,  that  it  is  generally  assumed  that  the  Avhole  of  the 
selection  exercised  at  entry  wears  off.  This  need  not  be  the 
case.  It  is  possible  that  assurance  offices  have  gradually  learnt 
how  to  choose  those  lives  which  are  permanently  better  than 
the  average,  owing  to  healthier  occupations,  or  better 
personal  or  family  history.  The  selection  that  wears  off  may 
be  that  which  is  purely  medical ;  recently  examined  lives 
are  known  to  be  physically  healthy,  but  it  does  not  necessarily 
follow  that  they  have  constitutions  which  will  be  likely  to 
show  longevity.  Mathematically,  selection  may  be  of  the 
form  A  +  ^(.r/)  where  A  is  a  constant  and  ^{^i't)  depends 
on  the  attained  age  and  duration  elapsed  since  the  date  of 
the  assurance. 

We  may  conclude  by  summarizing  the  results  at  which 
we  have  arrived  : 

(1)  Spurious  selection  may  arise  from  the  amalgamation 
of  two  tables. 

(2)  The  fact  that  select  tables  do,  or  do  not,  run  into  an 

aggregate  table  after  a  certain  number  of  years,  is 
not  a  sufficient  criterion  that  selection  has,  or  has 
not,  ceased. 

(3)  The    '^existing''  and  ''withdrawals"    may    also    be 

causes  of  spurious  selection. 

(4)  With  regard  to  the  0^^^  Table,  spurious  selection  is 

probably  present  to  a  quite  appreciable  extent,  and 
if  the  amounts  of  it  due  to  the  "Old"  assurances 
and  the  "existing"  are  both  considered,  it  is 
likely  that  selection  does  not  last  more  than 
seven  years. 

(5)  Variations     in     population    rates    may    have    to    be 

considered,  but  they  have  probably  not  affected  the 
0^^  Tables  to  any  great  extent. 

These  views,  which  were  impressed  on  me  while  working 
on  a  different  line  (graduation),  are  not  put  forward  in  a 
controversial  spirit,  for  I  fully  appreciate  that  there  may  be 
other  influences  at  work  besides  those  I  have  investigated,  thoudi 
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I  confess  tli.it  my  search  for  them  has,  so  far,  been  fruitless.  I 
merely  wish  to  suggest  that  heterogeneity  in  life  assurance  data 
is  worth  more  consideration  than  it  has  yet  received,  and  that 
the  possible  existence  of  spurious  selection,  even  in  carefully 
constructed  tables,  shows  how  much  care  is  needed  in 
dealing  with  such  a  delicate  subject  as  select  mortality, 
and  that  a  study  of  the  correlation  between  rates  of  mortality, 
and  calendar  years  of  entry,  and  current  calendar  years, 
respectively,  might  lead  to  very  important  and  interesting 
results. 


Abstract  of   the   Discussiox. 

Mr.  GEORGE  GEEEX,  M.A  ,  said  the  subject  of  selection  was 
one  which  had  created  great  interest  in  the  past,  and  one  on  which 
many  different  opinions  had  been  expressed.  It  made  its  appearance 
so  long  ago  as  18J:9  in  the  first  volume  of  the  Journal  (p.  179),  and 
it  was  evident  from  the  paper  under  discussion  that  the  last  word  had 
not  yet  been  spoken  on  the  subject ;  in  fact,  the  more  the  question  was 
looked  into  the  greater  seemed  the  difficulties  in  the  way  of  reaching 
finality.  The  author  of  the  paper  had  first  put  forward,  in  a  very 
elegant  form,  a  theorem  with  which  he  thought  all  the  members 
could  agree,  namely,  that  if:  two  distinct  mortality  experiences  with 
different  rates  of  mortality  were  amalgamated,  by  that  process  it  was 
possible  to  introduce  the  appearance  of  selection  where  none  really 
existed,  or  destroy  the  evidence  where  it  did  exist.  But  when  he 
sought  to  apply  the  theorem,  there  seemed  to  be  considerable 
difficulty  in  determining  what  aspect  of  the  subject  of  selection  the 
author  wished  to  put  forward.  Sometimes  it  seemed  as  though  it  was 
to  be  an  analysis  of  what  he  might  call  the  strictly  scientific  methods 
of  tracing  selection ;  sometimes  it  had  the  appearance  of  a  criticism  of 
the  practical  methods  of  dealing  with  selection  for  the  purposes  of 
constructing  tables  of  mortality  for  general  use  in  life  assurance 
business.  Owing  to  the  great  importance  of  the  new  0^'  Tables,  he 
thought  the  latter  aspect  was  of  greater  interest,  though  he  recognized 
the  necessity  of  the  former,  if  a  complete  grasp  of  the  subject  was 
to  be  obtained.  One  of  the  first  statements  found  in  the  paper  was 
that  in  the  0^'  Table  there  was  an  example  of  an  amalgamation  of 
Old  assurances  and  Xew  assurances,  and  that  the  former  showed  far 
heavier  rates  of  mortality  than  the  latter.  They  were  not  told  what 
proofs  there  were  of  that  statement,  and  he  had  tried  in  the  time  at 
his  disposal  to  test  it  in  some  way.  To  do  that,  he  added  together 
the  values  of  q[x]+t,  unadjusted,  for  all  values  of  x  from  25  to  44,  for 
each  value  of  t  from  0  to  14  inclusive  for  the  Old  assurances.  New 
assurances  and  combined  Old  and  New  assurances,  and  also  the 
corresponding  values  for  the  0'^"  Table  as  graduated  by  Mr.  Hardy. 
The  results  seemed  fully  to  bear  out  tliC  author's  statement,  the 
figures  being  as  follows  : — 
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Rates  of  Mortality  O'^'l 


t 

Old 
Astuiancns. 

Graduated 
Tables. 

New 
Assurances. 

Combined 
Old  and  New 
Assurances. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

9,642 
15,321 
16,751 
18,901 
20,014 
21,238 
23,139 
23,777 
24,926 
25,517 
25,783 
29,008 
32,546 
33,120 

7,469 
11,576 
13,472 
14,879 
16,212 
17,572 
18,998 
20,490 
22,063 
23,723 
25,162 
26,395 
27,742 
29,214 
30,823 

7,601 
11,115 
13,281 
14,504 
15,092 
17,057 
18,940 
20,316 
21,429 
21,606 
23,264 
25,347 
26,823 
27,964 
28,550 

7,601 
11,068 
13,402 
14,684 
15,545 
17,501 
19,349 
20,865 
21,984 
22,475 
23,934 
25,547 
27,524 
29,746 
30,475 

Total     . 
Ratios  . 

319,683 
107-2 

298,321* 

305,790t 

100-0 

292,889 
95-8 

£01,700 
98-7 

*  Excluding  ^=0. 


f  Including  t=0. 


No  doubt  a  better  method  would  have  been  to  calculate  the 
expected  deaths  by  means  of  the  graduated  values,  but  time  had  not 
been  available  for  such  an  investigation.  A  comparison  of  the 
aggregate  tables,  such  as  was  given  at  the  end  of  the  volume  of 
unadjusted  data,  was  quite  useless,  because  in  the  New,  only  durations 
0—29  were  included,  whereas  in  the  Old,  duration  0  was  missing,  and 
the  data  for  short  durations  were  present  only  in  very  small  proportions. 
If  the  full  tables  as  set  out  were  taken,  they  would  thus  be  comparing 
one  table  in  which  selection  was  present  in  its  full  force  with  a  table 
in  which  selection  had,  to  a  large  extent,  been  excluded. 
On  what  grounds  were  they  to  distinguish  between  the  Old 
and  New  ?  The  New  experience  itself  was  surely  an  amalgamation, 
in  the  sense  in  which  the  author  used  the  phrase,  of  very  many 
experiences,  namely,  the  lives  selected,  sa}',  in  1863,  in  1861,  and  so 
on.  He  did  not  quite  follow  on  what  grounds  they  should  draw  the 
line  so  sharply  between  1862  and  1863,  and  say  that  the  one  must 
be  excluded,  and  the  other  included.  He  thought  the  fair  statement 
of  what  had  been  done  was  that  all  the  whole-life  policies,  with 
profits,  that  were  in  force  between  1863  and  1893  were  regarded  as 
forming  part  of  the  experience  they  wished  to  tabulate.  No  doubt 
the  ideal  method  of  tracing  selection  would  be  to  have  a  complete 
experience  of  lives,  all  examined  on  tlie  same  day,  and  observed  from 
that  day  to  the  end  of  life ;  but  even  then  they  would  have  to  go  so 
far  back  that  the  results  when  obtained  would  be  out  of  date.      It 
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was  an  oLvious  necessity  that  the  Old  and  New  assurances  sliould  be 
comhlned  for  practical  purposes,  in  order  to  ohtain  sufficient  data  for 
the  early  years  of  assurance,  and  also  for  the  later  years  of  life.  Had 
the  O^'  and  0^^'  experiences  been  amalgamated,  he  thought  there 
would  have  been  much  more  justification  for  criticism,  because  those 
experiences  showed  different  rates  of  mortality,  and  there  would 
have  been    nothing  gained  in   combining  them. 

Turning  now  to  the  Select  Tables,  the  author  stated  that  probably 
it  was  necessary  to  increase  the  rates  of  mortality  at  durations  8  and 
9  in  their  graduation  because  of  the  combination  of  the  Old  and  New 
assurances.  He  thought  that  statement  overlooked  a  somewhat 
important  point.  In  his  account  of  the  graduation  of  those  tables, 
Mr.  Hardy  had  pointed  out  that  the  duration  of  selection  varied  very 
greatly  according  to  the  age  at  entry.  Had  he  been  seeking  to 
graduate  the  tables  merely  for  the  purpose  of  studying  selection, 
it  was  impossible  to  suppose  that  Mr.  Hardy  would  have  chosen 
ten  years  as  the  fixed  period  during  which  selection  was  assumed 
to  be  operative.  That  period  was  chosen  for  practical  reasons, 
and  it  seemed  to  be  only  what  one  might  expect  that  the 
junction  of  the  select  and  aggregate  rates  of  mortality  could 
only  be  made  smooth  by  raising  rates  here  and  depressing 
them  there,  though  it  was  not  found  necessary  to  do  so  to 
any  large  extent.  The  next  point  was  the  suggestion  that  the  real 
cause  of  the  impossibility  of  finding  a  Makeham  curve  for  the 
0-*'  Table  was  the  combination  of  the  Old  and  New  assurances. 
In  the  first  place,  was  it  proved  that  all  tables  of  mortality  could  be 
graduated  by  means  of  Makeham* s  formula  ?  Did  not  that  tacitly 
assume  that  there  was  a  definite  law  of  mortality',  a  theory  which  was 
surely  now  discredited  ?  In  the  case  of  the  Annuitants'  Experience, 
it  was  found  possible  to  graduate  the  Male  Table  but  not  the  Female 
Table  by  that  formula,  though  the  tables  were  constructed  ou 
identical  principles.  Further,  the  0^^'^  Table  had  been  graduated  in 
that  way,  and  yet  that  was  a  combination  of  Old  and  New  assurances. 
Then,  again,  Mr.  Hardy  had  informed  them  in  his  account  of  the 
graduation  that  he  found  the  0^'  Table  did  not  lend  itself  to 
graduation  by  Makeham's  formula,  apart  from  the  question  of  being 
identical  with  the  0^'''^'  Table  at  the  higher  ages.  The  next  point 
the  author  raised  was  as  to  a  comparison  of  the  combined  experience 
with  tables  based  on  population  statistics,  but  was  not  this 
exactly  what  they  wanted  ?  The  tables  were  required  for  use 
in  life  assurance  work,  and  they  were  exactly  adapted  to 
their  ends.  If  they  wished  to  study  selection  only,  aggregate 
tables  would,  he  imagined,  have  no  place  at  all  in  the  investigation, 
and  the  select  tables  would  be  graduated  separately  to  their  full 
extent.  It  was  with  some  surprise  that  he  found  the  question  of 
aggregate  tables  brought  up  so  prominently  in  the  paper,  as  they 
were  at  their  best  only  a  compromise,  though  a  necessary  and 
satisfactory  one  for  practical  uses.  The  author  then  further  discussed 
the  probable  effect  on  the  appearance  of  selection  of  the  withdrawals 
and  "  existing  ",  and  pointed  out  that  the  "  existing  "  would  probably 
be  subject  to  a  lighter  rate  of  mortality  than  the  office  population 
during  the  period  of  observation.      He  was  sure  they  all  hoped  it 
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would  be  so,  otherwise  their  mortalitv  profit  would  be  likelj  to 
disappear.  He  could  not,  however,  quite  agree  that  the  "existing" 
accounted  for  the  long  period  during  which  selection  was  effective 
in  the  endowment  assurance  tables.  It  was  known,  from  the 
Annuitants'  Experience,  that  self-selection  was  a  strong  influence, 
and  bearing  that  in  mind  they  should  rather  account  for  the  three 
different  periods  of  selection  in  the  E-^,  0^^  and  0^^^  Tables  by  the 
fact  that  in  the  first  the  office  and  the  assured  exercised  selection  in 
the  same  direction,  in  the  second  the  assured  did  not  exercise  so 
strong  an  influence,  and  in  the  third  the  action  of  the  office  and  the 
assured  was  in  opposite  directions.  He  would  only  draw  attention 
to  one  other  point  which  was  put  forward  in  the  paper  and  in  the 
summary  of  conclusions,  namely,  that  it  was  likely  that  selection  did 
not  last  more  than  seven  years.  That  statement  was,  he  submitted, 
not  justified,  either  by  what  had  gone  before,  or  by  what  they  knew 
of  the  0'^^^'  Select  Tables.  They  should  surely  rather  come  to  the 
conclusion  that  the  difficulties  in  tracing  selection  were  too  great  to 
be  entirely  overcome,  even  if  that  form  of  selection  which  was  due  to 
the  assured  could  be  eliminated  ;  but  that  such  indications  as  there 
were  pointed  to  its  being  powerful  for  some  years,  then  less  powerful, 
that  its  duration  was  a  function  of  the  age  at  entry  and  the  calendar 
year  of  entry,  and  that,  for  practical  purposes,  its  influence  might  be 
ignored  after  ten  years. 

Mb.  JAMES  BACON  said  that  the  author  discussed  a 
question  of  theory,  with  the  principles  of  which  perhaps  all  were 
in  agreement,  but  introduced  also  a  criticism  of  the  0'^^^  Tables, 
which,  if  the  author's  numerical  conclusions  were  accepted,  might 
create  a  great  deal  of  mental  distirrbance  among  the  members  of  the 
Institute.  It  was  therefore  of  importance  to  ascertain  whether 
the  author's  conclusions  as  to  those  tables  were  wholly  justified. 
Mr.  Elderton  had  given  a  proof,  applicable  only  to  diu-ations  where 
the  influence  of  selection  was  presumed  to  have  disappeared,  that, 
where  there  were  two  tables,  one  sho\ving  a  heavier  rate  of  mortalitv 
than  the  other,  an  amalgamation  of  the  two  might  produce  what  he 
termed  spurious  selection.  The  measure  of  error  found  for  that  special 
case  was  then  applied  by  the  author  to  the  quite  different  case  where 
it  was  not  agreed  that  selection  had  disappeared,  that  was  to  sav,  the 
example  given  in  the  paper  dealt  with  durations  5  to  10;  and  it 
might  be  shown  that,  unless  the  influence  of  selection  actually  had 
disappeared  at  those  durations,  or  that  it  was  identical  under  both 
the  Old  and  New  tables,  the  deductions  drawn  would  be  to  a  certain 
extent  vitiated  ;  in  fact,  that  another  form  of  spurious  selection  might 
also  have  occurred  which  might  operate,  either  in  the  same  direction 
as  that  shown  by  the  author,  or  in  the  other  direction.  It  appeared 
to  him  that,  except  in  the  one  case  where  the  influence  of  selection 
was  identical  under  both  Old  and  Xew  tables,  the  author's  measure 
of  "  spurious  selection  "  was  not  applicable,  but  there  seemed  very 
little  evidence  that  the  influence  of  selection  was  consistently  different 
under  the  two  tables.  He  had  had  access  to  certain  data,  where 
groups  of  five  ages  were  taken,  and  the  actual  unadjusted  value  of 
(i'~i)  ^^^  obtained,  and,  the  same  process  being  followed  as  that 
adopted  by  the   author  in  constructing  Table   II,  the  results  from 
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those  unadjusted  facts  were  found  to  be  very  irregular.  On  the 
whole,  however,  the  spurious  selection  brought  out  was  not  nearly  so 
great  as  that  shown  in  Table  II.  Referring  to  a  point  on  p.  225 
as  to  the  difficulty  found  in  graduating  the  tables,  Mr.  Hardy  stated 
that  there  was  very  little  difficulty  at  the  end  of  ten  years  in 
forming  a  fair  junction  between  the  select  tables  and  the 
combined  select  experience,  excluding  the  first  ten  years.  He 
(Mr.  Bacon)  thought  they  could  hardly  expect  to  effect  an 
easy  junction  between  the  select  tables  and  the  full  aggregate 
0'^  Table.  With  reference  to  Table  III,  the  author  said  the 
table  seemed  to  indicate  that  the  mortality  was  proportionally 
much  heavier  at  the  end  of  the  table  than  at  the  beginning.  He 
would  like  to  ask  whether  that  might  not  be  due,  not  only  to  an 
increased  percentage  of  the  Old  assurances,  but  also  to  a  decreased 
percentage  of  select  data  in  both  New  and  Old  assurances, 
having  durations  of  less  than  ten  years.  He  could  not  understand 
the  statement  on  p.  229,  as  to  the  "existing"  having  a  much 
lighter  rate  of  mortality  than  those  cases  that  passed  out  before  the 
close  of  observations.  He  assumed  that  was  due  to  their  being 
subject  to  the  rates  of  mortality  at  the  end  of  1893,  which  might 
perhaps  be  supposed  to  be  lower  than  in  1863  or  the  earlier  years  of 
the  experience.  If  that  was  not  so,  he  should  be  glad  to  hear  any 
other  reason.  He  was  afraid  that  he  had  not  been  able  to  understand 
Tables  VI  and  VIII,  especially  as  the  rates  of  mortality  for  the  same 
calendar  year  were  different  in  the  two  tables.  The  author  set  forth 
his  conclusions  at  the  end,  and  he  thought  all  could  agree  with  those 
numbered  (1)  (2)  and  (3),  and  also  to  a  certain  extent  with 
conclusion  (4),  although,  from  the  data  he  had  been  able  to  see,  he 
thought  the  author  had  over-estimated  the  importance  which  was  to 
be  attached  to  the  question  of  "  spurious  selection  "  in  the  0^  Tables. 
With  regard  to  conclusion  (5),  "  Variations  in  population  rates  may 
have  to  be  considered,  but  they  have  probably  not  affected  the 
0'^  Tables  to  any  great  extent,"  it  seemed  to  him  that  the  difference 
in  the  mortality  between  the  Old  and  New  Tables  would  point  to  the 
fact  that  the  changes  in  population  rates,  at  least  as  regards  the 
"  population "  included  in  the  life  offices,  would  have  had  some 
influence,  because,  apart  from  the  question  of  the  eflPect  of  the 
"  existing  ",  he  could  see  no  reason  why  those  changes  should  take 
place,  unless  there  had  been  either  changes  in  the  population  rates 
over  that  period,  or  changes  in  the  influence  of  medical  selection. 
There  did  not  seem  to  be  much  reason  for  believing  that  the  latter 
had  had  very  much  effect,  and  therefore  he  presumed  that  the  greatest 
importance  was  to  be  attached  to  the  difference  in  the  rates  of 
mortality  from  1863  to  1893  of  the  "  population "  included  in  the 
life  offices.  The  author  appeared  to  bear  out  that  conclusion  to  a 
certain  extent  when  he  stated  at  the  end  of  the  paper  "  that  a  study 
of  the  correlation  between  rates  of  mortality  and  calendar  years  of 
entry  and  current  calendar  years  respectively  might  lead  to  very 
important  and  interesting  results." 

With  regard  to  the  criticism  of  the  experience  necessarily  involved 
in  the  paper,  he  thought  the  members  ought  to  ask  themselves 
exactly  what  the  Mortality  Committee  set  out  to  do.     It  seemed  to 
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him  the  primary  question  was  to  obtain  the  rates  of  mortality 
experienced  from  1863  to  1893  by  assured  lives,  and  he  took  it  that 
no  question  would  be  raised  as  to  the  accuracy  of  the  results  so  brought 
out.  But  there  was  another  question,  which  he  thought  was  of 
secondary  importance,  namely,  that  of  selection,  which  was  mainly 
of  interest  in  connection  with  questions  of  option  and  contingent 
survivorship  premiums,  and,  perhaps,  select  valuations ;  and  he 
thought  that  the  author  had  proved  that  there  might  be  a  certain 
amount  of  error  in  the  results  shown,  looked  at  from  that  point  of  view. 
Another  point  raised,  which  seemed  to  be  of  importance,  was  that  the 
author  had  shown  that  the  mortality  in  the  Old  table,  and  presumably 
among  the  earlier  entrants  of  the  New  table,  was  greater  than  among 
the  Xew  assurances  generally.  It  would  therefore  appear  that  the 
mortality  shown  by  the  "Combined"  table  was  higher  at  practically 
all  ages  than  would  be  likely  to  be  experienced  in  the  future,  although 
correctly  representing  the  experience  of  the  last  thirty  years.  That 
was  also  brought  out  from  an  examination  of  the  full  aggregate 
tables.  Unfortunately  they  had  not  before  them  the  separate 
aggregate  tables  for  the  Old  and  New  assurances,  excluding  the  first 
ten  years  of  duration  ;  but,  looking  at  the  full  aggregate  table,  it 
would  be  found  that  the  ratio  of  the  New  to  the  Old  rate  of  mortality, 
taking  the  combined  ages  18-22,  23-27,  28-32,  &c.,  commenced  at 
about  72  per  cent  at  central  age  20,  dropped  to  59  per-centat  central 
age  25,  and  then  rose  fairly  consistently  to  100  per-cent  at  age  85, 
whilst  the  ratio  of  the  expectations  of  life  rose  gradually  from 
94  per-cent  at  age  20  to  100  per-cent  at  age  75.  Apart  from  the 
question  of  the  introduction,  and  possible  unequal  distribution,  of 
select  data  in  these  two  tables,  it  would  thus  appear  that  the  mortality 
at  the  higher  ages  tended  to  be  equal  under  both  the  Old  and  the  New 
tables.  The  question  raised  in  his  mind  was  whether  the  improvement 
in  mortality,  which  they  were  told  had  taken  place  at  the  young  ages 
only  (an  improvement  due  probably  to  the  results  of  sanitary  and 
other  science  in  recent  years),  had  had  time  to  make  itself  shown 
in  the  New  tables  at  the  higher  ages,  and  whether  in  the  future  it 
might  not  be  found  that,  at  those  ages,  the  rate  of  mortality  would 
be  appreciably  lighter  than  that  shown  by  the  aggregate  tables.  He 
hoped  some  member  of  the  Mortality  Committee  would  be  able  to 
throw  more  light  on  that  question. 

Me.  T.  G.  ACKLAND  thought  the  Institute  was  indebted  to  the 
author  for  introducing  a  valuable  paper  to  the  notice  of  the  members, 
in  which  he  directed  attention  to  some  important  principles  connected 
with  the  compilation  of  statistical  data.  But  the  arguments  of  the 
paper  did  not  appear  to  him  to  be  always  fully  or  clearly  stated.  No 
doubt  those  arguments  were  well  based,  and  the  author's  conclusions  in 
most  cases  fully  justified,  but  they  were  sometimes  not  able  to  judge 
whether  this  were  so  or  not,  because  Mr.  Elderton  did  not  give  them 
the  benefit  of  the  lines  of  argument  which  led  to  his  conclusions. 
He  was  glad  that  the  word  "  spurious  "  in  the  title  of  the  paper  was 
not  taken  in  the  dictionary  sense  of  meaning  "  counterfeit,  illegitimate, 
or  untrue  ",  but  that  it  was  defined  in  the  text  of  the  paper,  and  in  a 
foot-note,  in  a  special  technical  sense,  which  was  not  perhaps  familiar 
to  all  present.     The  general  arguments  of  the  paper,  with  which  he 
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thought  they  must  be  in  substantial  agreement,  were  that,  where 
there  was  a  mixture  of  non-homogeneous  data,  in  which  the  rate  of 
mortality  was  markedly  and  consistently  higher  in  one  set  of  data 
than  in  the  other  set  of  data,  the  effect  of  the  mixture  in  select 
assurance  tables,  might  be  materially  to  disturb  the  measure 
of  selection,  in  passing  through  years  of  duration  ;  and  this 
more  particularly,  where  the  data  having  the  heavier  rates  of  mortality 
were  in  increasing  proportions,  as  successive  years  of  duration  were 
passed  through.  That  was  a  proposition  which  although  it  might, 
on  consideration,  be  deemed  self-evident,  they  were  glad  to 
have  formally  demonstrated  by  mathematical  analysis.  He  agreed 
with  a  previous  speaker  that,  whilst  the  author  had  rigidly  and 
satisfactorily,  as  he  thought,  proved  mathematically  that  the  effect  in 
question  took  place  where  selection  had  expired,  he  had  in  no  way 
analyzed  the  case  where  selection  was  still  in  operation  ;  and  it  seemed 
to  be  questionable  to  apply  his  analysis  to  the  case  of  the  years  of 
assurance  5  to  10,  where,  as  he  understood,  the  author  himself 
admitted  that  selection  was  in  operation,  at  any  rate,  for  some  portion 
of  that  period.  The  case  still  required  to  be  investigated,  as  to  the 
precise  effect  of  mixing  the  data,  where  selection  was  still  in  operation. 
No  doubt  there  might,  even  then,  be  a  certain  element  of  spurious 
selection  brought  in  ;  but  at  least  there  was  no  proof  that  it  would 
be  quite  on  the  lines  of  the  author's  formulas.  Mr.  Elderton's  general 
proposition  was,  he  thought,  a  counsel  of  perfection.  He  compared 
the  work  of  the  Mortality  Committee  to  the  taking-out  of  a  mortality 
investigation  in  connection  with  census  returns  at  two  different  dates. 
He  supposed  the  more  satisfactory  plan,  in  the  case  of  a  population, 
would  be  to  trace  the  whole  of  the  population,  if  it  were  possible,  from 
birth  throughout  life  until  death,  and  that  appeared  to  be,  in  effect, 
what  the  author  desired  to  attain  in  the  case  of  an  assurance 
experience.  If  he  understood  the  author  correctly,  he  would  exclude 
from  the  experience  any  data  which  passed  out  in  the  course  of  the 
period  by  any  other  cause  than  death.  That  was  to  say,  if  there  were 
a  case  under  observation  in  the  fourth  year  of  the  experience,  and  at 
the  end  of  that  year  it  ceased  to  proceed  further,  and  was  included 
amongst  the  "existing",  or  if  it  were  withdrawn  by  lapse  at  that 
point,  it  should  be  excluded  from  the  experience,  because  it  would 
not  be  right  to  compare  it  with  the  reduced  data  in  the  fifth  year  of 
assurance,  which  would  not  include  the  cases  that  had  thus  passed  out 
other  than  by  death.  That  might  possibly  be  sustainable  as  a  matter 
of  theory,  but  he  was  afraid  that  in  practice  it  would  be  quite 
unattainable,  and  he  thought,  moreover,  that  such  selective  processes 
were  somewhat  dangerous.  In  the  compilation  of  the  data  in 
connection  with  theO'*'  Table,  great  care  had  to  be  taken, in  considering 
as  to  the  exclusion  of  cases  of  a  particular  class,  to  make  sure  that 
cases  were  not  excluded  from  the  exposures  without  excluding  the 
corresponding  deaths,  and  vice  versa  ;  and  he  was  afraid  that,  if 
arbitrary  selective  principles  were  brought  into  practice,  they  might 
lead  to  similar  results  which  would  be  theoretically  indefensible. 

The  data  for  the  Old  and  New  assurances  were  combined  by  the 
Joint  Committee,  after  very  careful  consideration  of  many  facts  and 
figures  that  were  laid  before  them,  as  to  the  relative  rates  of  mortality 
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arising  in  those  two  classes  of  experience ;  and  he  also  ventured  to 
think  that,  having  invited  from  the  contributing  companies  the  data 
in  reference  to  cases  existing  as  in  1863,  as  well  as  to  cases  entering 
in  the  subsequent  thirty  years,  there  was  practically  no  alternative 
before  the  Committee  to  that  of  combining  the  data,  and  thus 
obtaining  the  largest  available  body  of  facts.  If  the  volume  of 
Unadjusted  Data  were  studied,  it  would  be  found  that,  when  the 
cases  came  to  be  analyzed  at  ages  of  entry  and  durations  of  assurance, 
with  the  further  separation  into  participating  and  non-participating 
whole-life  assurances,  the  data,  even  when  combined,  were  very  scanty 
at  many  points,  and  that  it  was  rather  an  exceptional  thing  to  get 
three  figures  in  the  deaths  at  an  individual  entry  age  and  duration. 
He  thought  that  pointed  to  the  conclusion  that  the  only  plan  to 
adopt  was  to  combine  the  data  in  such  a  way  as  to  get  a  good  body 
of  facts.  It  would  not,  of  course,  be  right  to  combine  them  so  as  to 
bring  in  any  error,  but  he  ventured  to  hope  that  that  was  not  done 
quite  to  the  extent  that  the  author  led  them  to  anticipate.  The 
Committee,  rightly  as  he  thought,  set  out  the  data  fully  and  separately 
for  the  Old  and  New  assurances,  but  the  graduated  results  were  based 
upon  the  combined  data.  He  had  investigated  an  important  section 
of  the  data,  including  the  35  attained  ages  from  28  to  62,  both 
inclusive,  the  35  ages  being  chosen  so  that  there  were  seven  quinary 
groups,  with  central  attained  ages,  30,  35,  and  so  on,  up  to  60.  He 
investigated  the  experience  at  the?e  ages,  over  the  first  ten  years  of 
assurance  (omitting  the  first  year,  in  which  New  data  were  alone 
included)  in  order  to  ascertain,  first,  what  proportion  of  Old  and  New 
assurances  there  were  in  that  considerable  body  of  data,  and,  secondly, 
what  the  relative  rates  of  mortality  might  be.  Summarizing  the 
results,  he  found  that,  out  of  sixty-three  cases  of  duration  that  were 
investigated,  the  mortality  of  the  Old  assurances  was  in  excess  of  that 
of  the  New  in  forty-six  cases  ;  in  the  remaining  seventeen,  the 
New  mortality  was  in  excess  of  the  Old.  So  that,  to  begin  with,  they 
were  not  quite  justified  in  saying  that  the  Old  rates  were  consistently 
heavier  than  the  New.  Then,  getting  nearer  to  the  author's  point, 
the  differences  between  the  rates  of  mortality  (representing  the  effect 
of  selection),  preserving  the  same  attained  age,  but  passing  down  bv 
duration,  were  investigated  in  sixty-three  cases  ;  and  it  was  found 
that  in  twenty-eight  of  these,  the  Old  selection  was  greater  than  the 
New,  and  that  in  thirty-five  the  New  selection  was  greater  than  the 
Old ;  so  that  there,  again,  no  very  marked  consistent  characteristic 
Avas  noticed  about  the  Old  rates,  as  compared  with  the  New.  Then, 
applying  the  very  severe  test  (referred  to  by  Mr.  Green)  of  taking 
out  the  Old  exposures,  and  applying  to  them  at  every  age  and  duration, 
the  New  unadjusted  rates  of  mortality,  he  obtained  over  the  first  ten 
years  of  assurance  4,291  deaths,  as  compared  with  4,799  actual  Old 
deaths,  so  that  these  would  have  been  less,  by  a  little  more  than 
10  per-cent,  if  the  New  experience  had  been  in  operation  over  the 
Old  cases.  At  first  sight,  this  difference  of  10  per-cent  seemed  rather 
considerable  ;  but  allowance  had  also  to  be  made  for  the  proportions 
of  Old  data  which  entered  into  the  Combined  experience.  Looking  at 
these  proportions,  he  found,  first  of  all,  that  in  the  first  year  of 
assurance  (as  already  stated)  there  were  no  Old  assurances  at  all,  and 
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ill  the  second  year  of  assurance  (over  the  35  attained  ages  dealt  with) 
the  Old  assurances  actualh'  experienced  a  lighter  mortality  than  the 
New  ;  so  that,  in  regard  to  the  first  two  years,  the  author's  point  did 
not  arise.  In  the  following  years  of  assurance,  the  proportion  of  the 
Old  data  included  in  the  Combined  varied  from  5  per-cent  in  the 
third  year  to  25  per-cent  in  the  tenth  year  of  assurance  ;  so  that,  in 
considering  the  excess  mortality  of  about  10  per-cent,  they  had  also 
to  allow  for  these  varying  proportions  of  the  Old  data.  After  giving 
due  weight  to  these  proportions,  he  found  that,  in  respect  of  the  first 
ten  years  of  assurance,  at  all  attained  ages  from  2S  to  62  inclusive, 
instead  of  1,000  actual  deaths  in  the  Combined  data,  there  would 
have  been  983,  if  the  New  rates  of  mortalit}'^  had  been  in  operation 
throughout.  The  results  are  shown  in  detail  in  the  following 
Table  :— 

Qpi]  Table.     Unadjusted  Select  Data. 

Table  showing,  in  respect  of  each  of  tlie  first  ten  years  of  assurance, 
and  at  the  undermentioned  ages  attained,  the  number  of  Deaths 
{relative  to  1,000  Actual  Deaths  included  in  the  Combined 
Experience^  which  tvould  have  been  included,  upon  the 
assumption  that  the  Old  Assurances  had  experienced, 
throughout,  the  rates  of  mortality  obtaining,  at  identical 
ages  and  durations,  amongst  the  New  Assurances. 


Expected  Deaths,  Dedu 

CED  FROM  Grouped  Data 

AT  Attained  Ages 

Curtate 
Dxiration 

Curtate 
Duration 

28-32 

33-37 

38-42 

43-47 

48-52 

53-57 

58-62 

28-62 

0 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

0      i 

1 

998 

1,007 

1,001 

1,011 

987 

1,010 

977 

1,001 

1        i 

2 

993 

P99       985 

995 

991 

985 

1,006 

993 

2 

3 

963 

988       985 

1,006 

1,006 

1,013 

1,003 

992 

3 

4 

980 

961        998 

965 

991 

993 

938 

977 

4 

5 

986 

976       960 

990 

961 

1,016 

1,001 

981 

5 

6 

958 

984    1,018 

984 

958 

1,025 

1,008 

990 

6 

7 

901 

943       999 

969 

970 

1,014 

989 

970 

7 

8 

957 

972       983 

984 

960 

978 

955 

972 

8 

9 

992 

946 

951 

1,002 

942 

983 

1,009 

972 

9      ! 

0-9 

978 

976 

986 

989 

972 

1,001 

989 

983 

0-9 

He  thought  all  would  agree  that  those  results  pointed  to  the 
fact  that  the  effect  of  mixing  the  Old  and  New^  data  was,  on  the 
whole,  insignificant,  as  regards  the  resulting  rates  of  mortality,  and 
also  as  to  any  spurious  or  unreal  selection  that  might  be  brought  in. 
Referring  to  Table  II,  he  had  not  been  able  to  find  out  why  the 
author  took  an  average  value  for  the  difi'erence  in  the  Old  and  New 
rates  of  mortality,  which  he  set  out  at  "0022.  He  (Mr.  Ackland) 
preferred  to  take  the  actual  value  of  the  diflference  in  the  rates  of 
mortality,  appropriate  to  each  particular  attained  age  and  duration, 
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and  he  found  that  the  change  very  materially  affected  the  author's 
results,  so  much  so  that  he  had  no  hesitation  in  saying  that  at  age 
40  the  value  of  the  error  was  greatly  exaggerated,  and  probably 
stated  at  double  its  true  value ;  although  at  age  50  the  author's 
figures  were  in  closer  agreement  with  his  own.  Instead  of  the 
average  value  of  "0022,  he  (Mr.  Ackland)  obtained  at  age  40  a  value 
of  001,  and  at  age  50  a  value  of  0027.  If  it  were  desired  to  deduce 
a  constant  or  average  value  for  the  difference  in  the  rates  at  a  given 
attained  age  in  respect  of  all  durations,  he  submitted  that  it  should 
be  obtained  by  comparing  the  rates  of  mortality  at  ages  40  and  50, 
as  deduced  from  the  Old  and  Xew  ultimate  Tables,  excluding  the  first 
ten  vears'  experience.  If  that  process  were  followed  the  difference 
came  out  at  -00093  at  age  40,  and  -00213  at  age  50.  The  result  of 
his  own  investigation,  taking  the  true  values  of  the  differences  of  the 
rates  of  mortality,  was  that  no  definite  conclusion  could  be  deduced, 
as  to  any  selection  improperly  introduced.  The  results  varied 
according  to  sign,  the  minus  sign  indicating  that  selection  was 
under-stated,  while  the  plus  quantities,  which  were  very  minute 
indeed,  never  exceeding  -00014,  indicated  in  other  cases  excess  selection. 
If  the  ultimate  table  were  taken,  in  comparing  the  Old  and  New 
experience  over  the  same  range  of  ages,  28  to  62,  it  would  be  found 
that,  in  durations  exceeding  10  years,  the  Old  assurances,  tested  by 
the  Xew  rate  of  mortality,  would  bring  out  927  deaths  instead  of 
1,000  actual  deaths.  So  that  there  was  a  rather  material  difference  in 
the  ultimate  table  ;  and  he  ventured  to  think  that,  if  there  was  a 
point  of  criticism  which  could  fairly  be  launched  against  the  O--'*'^ 
Table,  it  was  in  respect  of  the  ultimate  table,  and  the  fact  that  the 
Old  assurances  were  included  in  an  increasing  proportion  as  age 
advanced,  and  made  a  somewhat  material  difference  in  the  rate  of 
mortality.  He  might  finally  refer  to  a  footnote  on  page  226, 
relative  to  nearest  age  at  entry,  in  which  conclusions  were  stated 
which  appeared  to  be  of  some  importance,  but  the  arguments  and 
justifications  for  which  were  not  stated  by  the  author. 
After  some  remarks  from  Mr.  H.  P.  CALDEROX, 
Mr.  S.  Gr.  WARNER  referred  to  the  extreme  difficulty  and 
complexity  of  the  subject  of  selection.  It  was  exceedingly  difficult 
to  form  a  satisfactory  theory  on  the  subject,  which  was,  of  course, 
an  important  one,  because  obviously  selection  existed,  and  had  to 
be  reckoned  with.  But  it  was  more  difficult  apparently  in  this 
case  than  in  almost  any  other  connected  with  actuarial  science, 
to  approximate,  by  the  only  methods  which  could  be  used,  to 
the  ideal  result ;  which  could  only  be  obtained  by  having  under 
observation  a  number  of  lives  entering  at  the  same  age,  and 
tracing  them  throughout  their  entire  subsequent  experience  to 
see  precisely  what  effect  the  medical  selection  exercised  had  upon 
their  mortality.  The  same  kind  of  difficulty  arose  elsewhere ;  with 
regard,  for  instance,  to  population  statistics,  where  a  life  table 
could  not  be  constructed  by  observing,  in  Dr.  Farr's  famous 
phrase,  "a  generation  of  men  passing  through  time";  but 
it  seemed  possible  to  proceed  more  satisfactorily  in  that  case. 
He  would  like  to  understand  a  little  more  clearly  what  the  author 
meant  by  the  "  amalgamation "  to  which  he  referred.  Some 
interesting    remarks  were   made    by  Mr,   Bacon   on  the   subject  of 
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improvement  in  general  longevity,  and  its  incidence.  He  thought 
statistical  investigation  showed  that,  as  Mr.  Bacon  supposed,  the 
improvement  was  mainly  in  the  younger  years  of  life,  due  to  sanitary 
regulations  prolonging  many  childish  lives  which  would  otherwise 
have  died  earlier — prolonging  them,  perhaps,  not  for  very  many 
years,  but  sufficiently  to  liave  an  appreciable  effect  on  the  general 
body  of  statistics.  It  remained  to  be  seen  how  far  those  improving 
tendencies  would  prolong  themselves  into  the  later  years  of  life.  At 
present  he  thought  it  was  pretty  clear  they  had  not  done  so.  Select 
tables  were  probably  most  used  for  quoting  competitive  rates ;  it  was 
desirable,  therefore,  that  any  defects  which  they  might  possibly 
possess  should  be  brought  forward  and  carefully  considered.  It 
seemed  to  him,  on  the  whole,  that  even  if  the  worst  the  paper 
suggested  were  granted,  viz.,  that  selection  might  only  exist  for  seven 
years  instead  of  ten,  on  the  facts  embodied  in  the  tables,  probably 
that  was  not  of  such  very  great  importance  in  view  of  the  general, 
steady,  slow  but  sure  improvement  in  the  entire  mortality  of  the 
community.  When  it  was  borne  in  mind  how  far  back  many  of  the 
facts  embodied  in  the  tables  went,  and  the  improvement  just 
mentioned  was  considered,  he  thought  they  might  continue  to  use 
the  tables,  as  the  continuous  improvement  in  general  mortality  would 
tend  to  neutralize  such  small  over-statement  of  the  effect  of  selection 
as  might  exist.  In  that  connection  it  was  intercepting  to  note 
Mr.  Elderton's  suggestion  that  the  selection  function  might  take  the 
form  of  a  constant  plus  a  variable.  They  might  find  salvation  in  the 
constant.  Mr.  Elderton  had  probably  made  a  criticism  of  permanent 
value  in  pointing  out  that  the  method  necessary  to  the  construction 
of  assurance  experience  tables  took  no  note  of  the  lapse  of  time,  but 
proceeded  on  the  implicit  assumption  that  all  entries  at  the  same  age 
were  synchronous.  When  it  was  considered  that  the  experience 
forming  the  basis  of  the  New  tables  might  include  as  extremes  a  man 
aged  80  in  1863,  and  a  child  aged  10  in  1893,  it  was  impossible  to 
deny  that  the  criticism  might  have  much  force. 

The  PRESIDENT  tlien  proposed  a  hearty  vote  of  thanks  to 
Mr.  Elderton  for  his  interesting  and  valuable  essay,  which  was  put, 
and  carried  with  acclamation. 

Mr.  elderton,  in  reply,  said  that  nothing  was  further  from  his 
thoughts  iu  writing  the  paper  than  the  desire  to  criticize.  He  wrote 
the  paper  with  the  intention  of  bringing  out  a  point  closely  analogous 
to  an  interesting  statistical  point  that  had  been  dealt  with  before. 
He  found  the  subject  interesting,  and  hoj^ed  it  might  interest  others. 
That  was  the  sole  object  he  had  in  view.  It  was,  therefore, 
extremely  gratifying  to  him  to  find  that  every  speaker  agreed  with 
his  main  conclusions,  which  were  numbered  (1),  (2)  and  (3)  in  the 
summar}^  at  the  end  of  the  paper.  He  merely  mentioned  the 
question  of  the  graduation,  because  it  was  when  considering 
graduation  that  he  first  came  across  spurious  selection.  Mr.  Green 
mentioned,  in  connection  with  one  of  the  examples,  that  the  New 
assurances  in  the  amalgamation  were  themselves  an  amalgamation, 
and  seemed  to  think  that  his  (Mr.  Elderton's)  argument  was  in  some 
way  affected.  He  had,  however,  dealt  with  the  question  of  gradual 
change  in  the  rates  of  mortality  according  to  year  of  entry,  and  he 
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thought  that  his  treatment  of  this  point  really  answered  practically 
the  whole  of  Mr.  Green's  remarks  and  criticism.      "With  regard  to 
Mr.  Bacon's  remarks  on  the  changes  of  population-rates  of  mortality 
in  the  community,  he  thought  the  point  to  be  discussed  was  whether 
the  rates  were  more  closely  correlated  with  the  year  of  entrv  or  with 
the  attained  A'ear.     In  reference  to  the  querj-  by  the  same  speaker, 
as  to  whether,  when  selection  was  known  to   be  still  in  operation, 
there  was  any   spurious  selection  introduced  in  a  mixture  of  tables, 
he   believed  that  his  investigations  pointed  to  the   conclusion  that 
there  was.     Mr.  Ackland  had  pointed  out  that  his  arguments  were 
not  always  clearly  stated.     He  was  quite  prepared  to  plead  guilty  to 
having  omitted  some  steps  in  his  argument,  and  was  afraid  that  when 
one  knew  exactly  what  one  wished  to  express,  one  was  a  little  apt  to 
overlook   that    other   people    had    not    been    looking    at    the    things 
exactly  on  the  same  line.     With  regard  to  Mr.  Ackland's  remarks  in 
connection  with  the  word  "  spurious  ",  it  was  naturally  used  in  the 
statistical  and  not  in  the  dictionary  sense.     He  was  very  glad  that 
Mr.  Ackland  agreed  with  his  main  propositions,  and,  as  Mr.  Ackland 
remarked,  the  suggestions  he  urged  were  a  counsel  of  perfection  ;    a 
fact  he  perfectly  well  recognized.     With  regard   to   the  point   as  to 
whether  withdrawals  should  be  excluded,  in   trying  to  Avork  out  the 
ideal  result,  he  did  not  think  their  exclusion  possible,  even  though  he 
knew  perfectly  well  that  they  might  introduce   spurious   selection. 
That  fact  simply  emphasized  Mr.  Warner's  point,  that   the  subject 
was  an  extremely  complex  one,  and  that  the  more  one  thought  of  it 
the  more  difficult  it  seemed  to  become.     Mr.  Ackland  remarked  that 
his   (the  author's)   value  of   <^  —  ^   for  attained  age  40  was  double 
what  it  ought  to  be.     He  was  very  sorry  if  that  was  so,  but  he  did 
not  take  attained  age  40  alone  in  fixing  that  figure.     He  took  the 
neighbouring  ages    so    as   to    get    an  idea    of  the    general  b'end  of 
the  results,   because  he  wanted  to  give  an  example  of  the  theory  at 
which  he  was  working,  not   a   criticism  of  a  particular  table.     The 
reason  he  put  the  footnote  on  page  226  was  that  he  thought  it  was 
one  of  those  causes  operating  the  other  way,  to  which  he  referred 
at  the   end   of   the  paper.       There    seemed   to   be   a   difficulty,    to 
which  both  Mr.   Green   and   Mr.  Warner  referred,  in  regard  to  his 
remarks   as    to   following  the    "  existing."     They  seemed   to  think 
that  if  one  followed  the  "  existing  "  it  was  necessary  to  start  with 
a  large  number  of  calendar  years   of  entry,  and  follow  this   large 
experience  through  its  whole  duration.     He  did  not  see  the  necessity 
of  doing  that.     In  census  work  they  took  a  ten-year  interval,  and  if 
they  desii'ed  to  measure  the  effect  of  selection   by  the  ideal  process 
they  would  not  take  a  much  longer  period.     They  might  want  along 
2)eriod  for  other  purposes,  but  to  measure  the  exact  effect  of  medical 
selection   such   a  long  period  ought   not  to  be  taken.     The  recent 
experience  was  got  out  for  use  in  valuations,  and  for  other  purposes, 
such  as  deducing  premium  rates  ;  and  a  method  that  might  be  useful 
for  some   might  be  unsatisfactory  for    other  pm'poses.     The  exact 
circumstances  in  which  the  table  was-  going  to   be   used  afterwards 
made  a  considerable  difference  to  the  method  employed.   For  instance, 
in  census  work,  if  a  large  number  of  children  were  taken  at  birth,  and 
followed  throughout  life,  a  table  would  be  obtained  which  might  be 
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useful  for  the  purpose  for  which  Professor  Pearson  used  the  d^  column 
in  his  investij^ation  of  the  English  Life  Tahle  (Males)  No.  4  (see 
Mr.  G.  F.  Hardy's  review,  J. I. A.,  vol.  xxxiii,  p.  535).  For  most 
purposes  it  was,  however,  much  more  reasonable  to  use  the  method 
adopted  in  practice,  and  it  seemed  to  him  that  the  same  argument 
applied  to  life  office  mortality  tables.  In  reply  to  Mr.  Warner's 
enquiry  as  to  what  he  meant  precisely  by  the  amalgamation  of  the 
Old  and  New  data,  he  might  explain  that  he  found  two  tables  which 
had  different  rates  of  mortality,  and  employed  them  as  an  example 
in  his  paper ;  afterwards  showing  that  if  there  was  a  gradual  change, 
it  would  have,  practically  speaking,  tlie  same  effect  as  the  amalgamation 
of  the  two  main  bodies  of  data.  Mr.  Warner's  remarks  as  to  the  great 
lapse  of  time  was  the  very  point  to  which  he  had  previously 
referred. 

For  further  remarks  by  Mr.  Elderton  on  the  discussion,  see 
pp.  309-312. 


Some  Aspects  of  Registration  of  Title  to  Land.  By  James 
Robert  Hart,  F.I. A.,  of  the  Pelican  and  British  Empire 
Life  Office. 

[Read  before  the  Institute,  26  March  1906.] 

Introduction.  ^UR  Englisli  System  of  registration  of  title  to  laud 
has  been  actively  discussed  aud  severely  criticized 
among  certain  professions,  but  certainly  cannot  be  said  to  have 
attracted  general  interest.  The  subject  is  too  often  regarded  as 
a  purely  legal  one.  Yet,  looking  to  the  fact  that  London 
properties  of  enoi'mous  value  in  the  aggregate  have  already  been 
affected  by  the  drastic  changes  introduced  by  the  Land  Transfer 
Act,  1897,  and  that  the  whole  country  may  sooner  or  later  be 
brought  within  their  iniiuence,  it  is  difficult,  I  think,  to  overrate 
the  public  importance  of  the  question.  Just  at  present,  particularly, 
there  is  call  for  a  more  widespread  acquaintance  with  the 
principles  and  working  of  the  system.  In  the  first  place,  the 
general  public  is  left  responsible  for  its  extension,  inasmuch  as 
the  popular  veto  on  its  application  to  any  particular  area  is  to  be 
exercised  through  the  County  Councils.  Secondly,  the  system 
in  respect  of  many  of  its  details  is  on  trial.  From  time  to  time 
modifications  of  the  original  scheme  are  introduced,  as  practical 
experience  of  its  working  shows  them  to  be  really  necessary  ;  and 
Avhere  the  system  causes  inconvenience,  adjustments  are  being 
made  to  remove  it.  The  opportunity  therefore  should  not  be 
lost  of  influencing  these  changes  in  the  direction  of  meeting  the 
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requirements  of  any  special  section  of  business.  Then^  again, 
strenuous  efforts  are  being  made  by  opponents  of  the  system  for 
the  reversal  of  what  they  consider  a  huge  mistake.  Even  if  this 
is  not  effected,  the  application  of  the  system  may  be  kept  within 
such  limits  as  seriously  to  diminish  its  value ;  and  it  is  therefore 
important  to  understand  the  reasons  for  this  opposition,  and  to 
be  able  to  weigh  the  arguments  put  forward.  Further,  there 
seems  to  me  great  objection  to  leaving  to  the  legal  profession 
most  of  the  activity  in  regard  to  registration  of  title.  Such 
has  been  the  situation  up  to  the  present.  From  the  nature  of 
English  land  tenure,  the  design  of  the  scheme  and  the  variations 
it  has  undergone  have  chiefly,  if  not  entirely,  been  due  to 
law)^ers ;  and  that  there  is  a  danger  that  registration  may  fail 
to  effect  many  of  the  objects  desired,  so  long  as  their  point  of 
view  is  so  predominant,  is,  I  think,  clearly  shown  by  the  history 
of  the  subject  both  here  and  elsewhere. 

In  submitting  the  following  notes  to  the  Institute  of 
Actuaries,  it  would  appear  unnecessary  to  emphasize  the 
attractions  of  the  ideal  conditions  aimed  at  by  registration  of 
title.  This  is  to  reduce  dealings  with  land  to  the  simplicity  of 
those  with  other  classes  of  property,  and  obviate  the  delays  and 
expense  under  the  old  system  of  conveyancing.  This  practical 
end  we  can  appreciate  as  business  men,  while  the  reasonable 
methods  by  which  it  is  sought  to  be  attained  will  doubtless 
appeal  to  our  scientific  turn  of  mind.  But  there  are  other 
reasons  why  we,  as  actuaries,  should  give  attention  to  the 
subject.  We  have,  or  are  supposed  to  have,  an  elementary 
knowledge  of  legal  principles.  From  some  points  of  view,  this 
may  be  a  danger;  but  it  should  at  any  rate  bring  us  into  closer 
touch  with  the  present  situation  than  the  vast  majority  of  the 
pubhc.  Further,  when  we  remember  that  British  life  offices 
have  many  millions  of  their  funds  invested  in  mortgages  and 
real  property,  it  may,  I  think,  be  claimed  that  we  are  very 
practically  concerned  with  registration  of  title. 

A  brief  reference  to  the  principal  features  of  two  systems  in 
force  in  other  countries  and  the  causes  that  have  facilitated  dealings 
with  land  under  them,  not  only  bears  on  some  of  the  points  of 
controversy  to  w^hich  the  English  Act  has  given  rise,  but  shows 
the  direction  in  which  we  should  move,  if  we  are  to  improve  on 
the  present  conditions.  The  Scottish  Deed  Registry  and  the 
Australian  Torrens  system  of  registration  of  title  have  both  stood 
the  test  of  many  years^  experience   and  are   remarkable  for  the 
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success  and  public  appreciation  with  which  they  have  been 
worked.  It  is  well,  ])erhaps,  to  emphasize  the  chief  difference 
between  a  register  of  deeds  and  a  register  of  title,  as  sometimes 
there  is  confusion  on  the  point.  The  first  is  a  public  record  of 
dealings,  and  the  second  of  ownership.  Our  Middlesex  and 
Yorkshire  registries  are  examples  of  the  former,  but  as  they 
appear  to  fall  far  below  the  Scottish  Deed  Registry  in  efficiency, 
I  propose  to  confine  my  remarks  to  the  last  mentioned. 
TV.  c   ..-  V      The  main  features  of  the   Scottish  Deed  Registry  are 

The  Scottish  o         j 

Deed  Registry,  (i'^  t]jg  nccessity  for  registration  of  every  conveyance 
or  charge  before  ownership  or  incumbrance  can  be  completed, 
and  (2)  a  search  sheet  to  assist  investigation  of  title.  While  the 
entry  on  the  register  does  not  secure  a  Government  guarantee  of 
title,  it  practically  gives  what  has  been  described  as  a  negative 
warranty,  inasmuch  as  it  declares  that  any  deed  outside  the 
register  is  not  of  equal  validity.  No  memorial  of  a  deed  is 
required,  as  in  our  Middlesex  Registry,  but  a  full  copy  is  taken, 
thus  making  the  register  a  complete  record  of  title. 

Though  under  some  circumstances  such  a  registration  system 
would  go  very  little  way  to  effect  the  main  objects  of  registration 
of  title,  yet  under  the  conditions  under  which  the  Scottish  Deed 
Registry  is  worked,  the  benefits  of  the  former  are  to  a  great  extent 
secured.  Indeed,  the  Scottish  system  has  been  referred  to  as  a 
half-way  house  to  registration  of  title.  The  search  sheets  take 
the  place  of  an  Abstract ;  and  an  inspection  of  them  and  the 
register  often  gives  in  five  minutes  all  the  information  required 
as  to  title.  When  the  Keeper  of  the  Register  records  a  conveyance, 
he  practically  gives  the  owner  what  under  our  new  English  system 
is  called  a  Possessory  Certificate.  It  is  true  that  title  has  to  be 
re-investigated  on  each  dealing,  but  this  is  a  simpler  process  than 
with  us.  At  the  same  time,  it  must  not  be  forgotten  that  the 
facilities  and  protection  afforded  by  the  Scottish  Registry  are 
greatly  assisted  by  the  conditions  of  the  land  laws  in  Scotland, 
where  the  drawbacks  of  the  feudal  system  do  not  prevail  to  the 
same  extent  as  in  England.  One  effect  of  the  registry  is  that 
fraud  in  dealings  with  land  is  almost  unknown. 

Whether  with  conditions  which  go  far  towards  registration  of 
title,  the  complete  change  to  that  system  should  be  made  in 
Scotland  has  been  considered  by  the  legal  profession.  There 
seems  no  doubt  that  under  the  circumstances  such  a  change 
would  not  involve  so  much  disturbance  as  in  our  case.  In  many 
instances    Absolute  titles  could    be  registered  at  once  without 
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difficulty.  And  we  have  the  statement  of  the  Keeper  of  the 
Register  himself  that  when  it  is  clearly  shown  that  such  a  change 
is  desired^  the  existing  Register  House  will  not  offer  any  obstacles. 
Up  to  the  present,  however,  the  legal  profession,  at  any  rate,  seem 
to  have  come  to  the  conclusion  that  the  resulting  advantages 
would  not  be  sufficient  compensation  for  the  cost  and  trouble ; 
and  the  Scottish  Deed  Registry  will  therefore  probably  remain  for 
many  years  an  admirable  example  of  what  an  accurate  and 
complete  system  of  deed  registration  can  accomplish.* 

Registration  of  title  in  England  is  never  criticized 
Torreng  without    somc    reference    to    the    Australian    Torrens 

^*  ^'""  system.     In  fact,  no  satisfactory  study  of  the  former 

can  be  made  without  such  reference ;  for,  in  the  controversies 
aroused  by  the  introduction  and  extension  of  the  system  here,  its 
striking  success  in  the  Colonies  has  been  one  of  the  chief 
arguments  used  to  promote  its  favourable  reception. 

Briefly  stated,  the  main  principles  of  the  Australian  Torrens 
system  are  (1)  a  Government  Registry  with  Government  guarantee 
of  title;  (2)  compulsory  registration  of  all  land  granted  by  the 
Crown  after  the  Act,  and  voluntary  registration  for  earlier 
grants ;  (3)  the  registration  of  indefeasible  or  Absolute  titles 
only;  and  (4)    the  restriction  of  dealings  to  those  on  the  register. 

The  simplicity  of  Crown  grants  doubtless  assisted  the 
introduction  of  registration  as  well  as  its  subsequent  extension. 
A  grant  could  be  at  once  put  on  the  register  without  any 
investigation  of  title,  and  at  a  minimum  cost.  Moreover,  many  of 
the  titles  voluntarily  pat  on  the  register  would  also  be  of  a  fairly 
simple  nature,  as  the  time  elapsed  since  the  grant  would  often  be 
short.  And  in  facilitating  the  issue  of  Certificates  of  Absolute 
title  only,  the  provision  for  an  assurance  fund,  out  of  which 
claims  arising  from  mistakes  or  fraud  could  be  paid,  was  an 
important  feature  of  the  scheme. 

While  there  is  very  scanty  evidence  as  to  the  drawbacks 
of  the  Torrens  system,  which  has  been  worked  for  fifty  years,  it 
would  be  easy  to  quote  many  opinions  of  weight  as  to  its  success 
and  public  appreciation.  I  will  mention  one  only,  embodied  in  a 
letter  to  the  Solicitors'  Journal  in  December  last.  The  writer, 
who  was  a  barrister  and  solicitor  for  16  years  in  New  Zealand 
and  had  28  years'  experience  of  the  working  of  the  system  there, 

*  Since  the  above  was  written,  a  Royal  Commission  has  been  appointed  to 
enquire  and  report  upon  the  expediency  of  instituting  in  Scotland  a  system  of 
Registration  of  Title. 
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clearly  sets  out  the  conditions  of  its  practical  working,  and  states 
that  it  is  so  simple  that  he  believes  it  got  into  working  order  the 
very  first  week  after  the  Act  came  into  force  in  1870,  and  that 
the  public  is  absolutely  confident  that  if  the  land  is  under  the 
Act  the  title  must  be  right.  He  further  goes  on  to  mention  the 
practice  of  advertising,  as  an  advantageous  feature  of  a  property 
for  sale,  that  it  is  held  under  a  registered  title.  This  practice  is 
pretty  generally  known,  and  speaks  strongly  in  favour  of  the 
system.  It  is  even  said  on  good  authority  that  many  dealers 
would  not  attend  a  sale  unless  the  title  were  so  announced  in  the 
advertisements.  In  regard  to  mortgages,  the  evidence  is  equally 
favourable.  The  simplicity  of  the  procedure  enables  many 
lenders  to  carry  out  their  loans  themselves  ;  and  although,  so  far 
as  I  can  ascertain,  Australian  Life  Offices  in  lending  on  mortgage 
of  land,  do  not  take  advantage  of  the  system  to  this  extent,  there 
is  not  wanting  evidence  that  its  benefits  are  experienced  by  them 
in  the  facility  with  which  their  loans  can  be  carried  out.  Though 
a  solicitor  is  employed,  his  work  is  simple  and  very  quickly  done, 
and  the  costs  are  moderate.  Not  only  do  landowners  and  men 
of  finance  speak  strongly  of  the  benefits  of  registration,  but 
even  lawyers  who  at  first  opposed  its  introduction  as  strongly  as 
some  have  done  in  this  country,  are  equally  emphatic  on  the 
same  side  ;  and  as  further  evidence  of  value,  it  may  be  mentioned 
that  following  the  lead  of  South  Australia,  the  system  was 
adopted  by  the  Australian  Colonies  one  after  another,  and 
subsequently  introduced,  in  various  forms,  in  some  of  the 
Provinces  of  Canada. 

Possibly  a  more  intimate  connection  with  the  practical 
working  than  one  can  get  at  this  distance  from  the  Common- 
wealth would  disclose  individual  cases  of  difficulty.  It  may  be 
mentioned  that  in  Australia,  estates  for  life  and  in  remainder 
can  be  registered,  and  not  the  fee  simple  only.  And  while 
trusts  are  theoretically  excluded,  a  practice  seems  to  have  grown 
up  of  allowing  these  to  appear  on  the  register,  with  the  result 
that  it  is  not  so  free  of  complication  as  it  might  be.  It  has  even 
been  said  that  the  Torrens  system  is  a  fruitful  source  of  litigation. 
Difficulties  have  been  created  in  regard  to  what  is  known  here  as 
an  equitable  interest ;  as,  for  example,  the  rights  of  the  purchaser 
of  a  property  to  call  for  a  conveyance  from  the  vendor's  repre- 
sentatives in  case  of  the  latter's  death  before  the  purchaser  has 
obtained  registration.  Evidence  unfavourable  to  the  Act  is, 
however,  very  scanty. 
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Passing    now    to    our    English    system^    it    may    be 
Land  °^  mentioned  that  registration  of  title  became  a  question 

*^*^  '  of  real  importance  here  as  the  result  of  the  compulsory 
provisions  of  the  Land  Transfer  Act  1897.  For  many  years  the 
subject  had  exercised  the  minds  of  lawyers,  and  two  statutes, 
the  1862  and  1875  Acts,  had  been  passed  with  the  object 
of  bringing  the  system  into  use.  Under  these  Acts  the  main 
lines  of  the  Torrens  system  were  followed  ;  that  is,  a  Government 
register  and  guarantee  were  instituted.  But  registration  was 
voluntary,  and  was  taken  advantage  of  to  a  very  small  extent. 
The  Act  of  1862  had  special  features  which  rendered  its  system 
impracticable,  and  so  little  was  done  under  it,  that  it  need  not 
be  considered.  But  the  1875  Act  contains  almost  the  whole 
of  the  scheme  now  in  force,  this  being  applied  compulsorily  by 
the  1897  xict. 

The  chief  features  are  (1)  the  establishment  of  a  Government 
registry,  where  titles  to  land  are  to  be  registered,  and  (2)  a 
Government  guarantee  of  title  to  facilitate  dealings.  The 
intention  of  the  Acts  was  (1)  to  obviate  the  necessity  of 
investigating  past  transactions,  the  effect  of  which  is  exhausted  ; 
(2)  to  relieve  a  purchaser  from  responsibility  regarding  settlements 
and  trusts  affecting  the  vendor^s  title ;  (3)  to  simplify  the  method 
of  effecting  transfers  and  charges,  and  (4)  at  the  same  time  to  serve 
the  purpose  of  a  deed  registry  in  preventing  fraud.  On  and 
after  1st  January  1899,  registration  was  made  compulsory  in 
certain  districts  on  all  sales  of  freeholds  and  leaseholds  having 
forty  or  more  years  to  run  or  two  lives  to  fall  in.  It  was  first 
applied  to  a  small  portion  of  London,  and  subsequently  extended 
to  the  whole  of  the  metropolis,  including  the  City. 

It  may  be  useful  to  give  a  brief  description  of  the 
*^  ^'  Register.  This  is  kept  in  three  divisions,  the  Property 
Register,  the  Proprietorship  Register,  and  the  Charges  Register. 
The  Property  Register  contains  the  description  of  the  land, 
giving  the  parish,  the  name  of  the  house  or  estate,  with  a 
reference  to  a  filed  plan,  and  notes  relating  to  mines  and 
minerals  or  rights  and  liabilities.  The  Proprietorship  Register 
states  the  nature  of  the  title,  and  contains  the  name,  address, 
and  description  of  the  proprietor  of  the  land,  and  cautions, 
inhibitions,  and  restrictions  affecting  his  right  of  disposing  of  it. 
Then  we  have  the  Charges  Register,  containing  incumbrances 
prior  and  subsequent  to  registration,  and  covenants  and 
rights  adversely  affecting  the  land,  and  all   such  dealings  with 
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registered     charges     unci     incumbrances     as     are     capable    of 
registration. 

dur  in  '^^^  proccdurc  to  obtain  registration  is  quite  simple 
Registering.  j,j  jj^Qst  cascs.  The  applicantj  or  his  solicitor,  attends 
with  the  purchase  deed  on  which  the  application  is  founded,  and 
identifies  the  property  on  an  index  map  showing  the  position 
and  extent  of  every  registered  property,  which  is  open  to  public 
inspection.  He  then  arranges  for  the  preparation  of  the  filed 
plan  and  the  draft  entries  for  the  register.  The  fees  paid,  there 
is  nothing  further  to  do,  unless  some  question  arises  in  the  course 
of  the  registration.  In  a  large  number  of  cases  of  first 
registration,  the  procedure  takes  from  eight  to  ten  days,  and 
in  the  case  of  dealings,  only  three  or  four  days.  If  a  special 
survey  has  to  be  made,  as  sometimes  happens,  where  there  is  no 
plan  sufficiently  accurate  for  registration,  a  longer  time  is 
required.  Through  the  courtesy  of  one  of  the  officials,  I  have 
had  the  opportunity  of  going  through  the  office  and  seeing  the 
process.  Everything  seems  arranged  to  allow  of  registration 
being  carried  through  as  quickly  and  accurately  as  possible ;  and 
apparently  one  of  the  chief  aims  of  the  department  is  to  meet  the 
public  desire  for  expedition.  When  the  necessary  processes  have 
been  completed  inside  the  office,  a  Certificate  of  Title,  called  the 
Land  Certificate,  is  prepared  and  despatched.  This  is  held  by 
the  proprietor  of  the  land.  It  contains  duplicates  of  the  pages 
of  the  register,  showing  by  inspection  the  state  of  the  title ;  and 
as  it  has  to  be  produced  and  brought  up  to  date  on  every  dealing 
involving  a  change  of  ownership  or  on  the  entry  of  a  charge,  it 
can  for  most  purposes  be  relied  upon  as  evidence  of  title. 

It  was  felt  that  to  enforce  a  system  in  England  under  which 
landowners  must  register  with  an  Absolute  title  would  be  too 
drastic  a  change,  and  practically  impossible  to  carry  out.  The 
scheme  was  therefore  designed  of  allowing  one  of  three  classes  of 
title  to  be  registered,  namely,  either  an  Absolute,  Qualified,  or 
Possessory  title. 

To  obtain  an  Absolute  title,  the  applicant  has  to 
bso  ute  xt  e.  ^^.^ jj^^g  ^^^  abstract  in  the  usual  form,  with  all  deeds 
and  documents  relating  to  it,  just  as  under  the  non-registration 
system.  The  title  is  then  examined  by  the  Registrar,  and 
advertisements  inserted  in  the  newspapers  for  objectors,  if  any,  to 
come  forward  within  two  months.  When  this  period  has  expired, 
and  the  title  has  been  approved,  the  applicant  and  his  solicitor 
make  a  statutory  declaration  to  the  effect  that  all  deeds,  writings 
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and  instruments  of  title,  and  all  leases,  charges  and 
incumbrances  affecting  it,  and  material  facts,  have  been  disclosed, 
that  the  plan  comprises  the  land  in  question,  that  the  rents 
are  actually  received  as  set  out  in  the  title,  and  that  the  value 

of  the    land    does    not    exceed    £ .      The    registration     is 

then  completed,  and  the  Land  Certificate  handed  to  the 
proprietor. 

The  eifect  of  first  registration  of  freehold  land  with  an 
Absolute  title  seems  to  be  to  vest  in  the  proprietor  an 
estate  in  fee  simple,  subject  (1)  to  the  incumbrances  on  the  register, 
and  (2)  to  rights  and  liabilities  (such  as  succession  and  estate 
duty,  taxes,  tithes,  quit-rents,  rights  of  common),  but  free  from  all 
other  estates  and  interests  whatsoever.  The  proprietor  has  a 
Government  guarantee,  and  can  then  dispose  of  his  land,  it 
is  said,  without  delay,  risk  or  trouble.  In  future  there  should  be 
no  deeds  to  hold  nor  title  to  investigate ;  and  a  purchaser  cannot 
require  any  further  evidence  of  ownership  than  that  afforded  by 
an  inspection  of  the  register  and  a  statutory  declaration  as 
to  those  matters  that  are  not  dealt  with  as  incumbrances. 
Subject  to  certain  adjustments  referred  to  later  on,  dealings  can 
be  carried  out  on  short  printed  forms. 

To  get  full  advantage  of  registration,  an  owner  should  register 
with  Absolute  title.  But  there  is  also  the  Qualified  title,  which 
implies  an  investigation  as  for  the  Absolute  title,  but  under  which 
the  Certificate  sets  out  specifically  the  reservations  to  which  it 
is  subject.  Objection  has  been  taken  by  some  of  the  legal 
profession  to  such  a  form  of  Certificate,  ou  the  ground  that 
the  title  is  thus  labelled  as  a  defective  one,  and  is  in  a  worse 
position  than  under  the  old  system.  I  am  not  prepared  to 
say  whether  this  view  is  sound,  or  whether  it  is  chiefiy  based 
on  the  hyper-critical  attitude  taken  up  by  some  solicitors;  but 
holders  have  not  up  to  the  present  availed  themselves  of  the 
opportunity  to  register  with  the  Qualified  title.  It  may  eventually 
prove  to  be  a  valuable  feature  of  our  system  ;  but  as  it  has  no 
practical  importance  just  now,  I  do  not  propose  to  refer  to  it  again. 
Possessory  ^^  ^^  ^^^^  compulsory  under  the  Act  for  a  purchaser 
'**^*'  to    register    with    either    of     the    above    forms    cf 

registration.  He  may  register  under  what  is  called  a  Possessory 
title.  This  does  not  involve  any  investigation  by  the 
department ;  but  a  certificate  is  granted  on  the  following 
evidence  that  the  applicant  is  the  proprietor  of  the  land, 
namely,  either 

VOL.    XL.  s 
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(fl)  a  conveyance,  assignment,  or  lease  to  the  applicant, 
or  other  document  entitling  him  to  apply  for 
registration  ;  or 

(b)  a    statutory    declaration    by    the    applicant,    or    his 

solicitor,   to   the    effect   that  the   former  is   entitled 

to  the  property,  accompanied  by  the  latest  documents 

of  title  in  his  possession. 

The   first   of  these    alternatives    is    the   simplest   and   that 

most    usually    adopted.      The    application    must    also    contain 

sufficient  particulars  by  plan,  or  otherwise,  to    enable  the  land 

to  be  fully  identified  on  the  ordnance  map  kept  at  the  Registry. 

No    advertisements    for    objections    are    inserted.     When     the 

registration  is  complete,  a  certificate  in  the  same  form  as  in  the 

case  of  the   Absolute  title   is  handed  to  the  proprietor,  except 

that  the  follovi'ing  warning  is  added  : 

"  The  Possessory  Title  hereby  certified  does  not  affect  or 
"  prejudice  the  enforcement  of  any  estate,  right,  or  interest, 
'^  adverse  to  or  in  derogation  of  the  title  hereby  certified,  which 
"  was  subsisting  or  capable  of  arising  on  the  day  of  , 

'^  being  the  date  of  first  registration.'^ 

The  effect  of  first  registration  with  such  a  title 
is  the  same  as  that  with  the  Absolute  Certificate, 
except  as  to  anything  adverse  to  the  title  existing  at  the  time 
of  registration.  At  each  subsequent  dealing  with  the  land 
tbe  same  forms  of  transfer  and  charge  can  be  used  as  in 
the  case  of  an  Absolute  Certificate  ;  and  the  only  evidence  of 
dealings  since  registration  should  be  the  entries  in  the  register. 
While  no  guarantee  is  given  as  to  the  title  prior  to  the 
point  of  time  cbosen,  a  line  is  drawn  at  a  certain  date  providing 
for  future  dealings  being  carried  out  through  the  register.  But 
besides  obviating  the  necessity  of  investigation  of  future  dealings, 
the  fact  of  registration  goes  a  good  way  in  most  cases  towards 
rendering  the  title  in  the  future  clear  as  to  the  past,  so  that  an 
Absolute  Certificate  could,  without  difficulty,  be  granted.  In 
addition  to  the  advantages  mentioned,  the  immediate  benefit  of 
Possessory  registration  is  to  prevent  fraud  as  regards  future 
dealings  and  to  provide  for  a  clearer  and  more  accurate  definition 
and  description  of  the  property  than  is  often  the  case  under  the 
old  form  of  conveyancing. 

Good  Leasehold  "^^    meet    the    case    of  leaseholds,    new    rules    were 
TiUe.  introduced    in     1903.       Provision     was     made     for 

re^-istration   with  what   is    called   a   Good  Leasehold  Title.     To 
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obtain  tliis^  it  is  necessary,  where  there  have  been  dealings  with 
the  lease  prior  to  registration,  for  an  investigation  of  title  to  be 
made  by  the  Registry.  In  many  cases,  however,  the  Good 
Leasehold  certificate  can  be  procured  with  very  little  trouble. 
Where  the  original  lessee  applies  for  registration,  the  certificate 
is  granted  to  him  on  his  satisfying  the  Registrar  that  he  has  not 
encumbered  or  dealt  with  the  land.  The  freeholder's  title  is  not 
affected  by  the  registration.  His  interest  may  or  may  not  be 
registered  with  Absolute  title;  but  as  the  purchaser  of  a  lease  is 
precluded  from  enquiring  into  the  freeholder's  title,  and  in 
mortgages  it  is  unusual  for  a  mortgagee  to  do  so,  the  Good 
Leasehold  is  practically  an  Absolute  title.  On  future  dealings 
there  need  be  no  investigation  beyond  an  inspection  of  the  register 
and  an  enquiry  into  certain  matters  kept  off  the  register. 

When  property  has  been  registered  with  Possessory  title 
immediately  on  the  grant  of  a  lease,  the  effect  of  such  certificate 
will  obviously  differ  to  a  very  small  extent  from  that  of  the  Good 
Leasehold.  There  is,  however,  an  advantage  in  the  latter. 
Solicitors'  costs,  in  carrying  out  future  dealings  where  a  property 
is  registered  with  Good  Leasehold  title,  are  regulated  by  a  reduced 
scale  prescribed  for  by  the  Act,  instead  of  being  chargeable  by 
item  as  in  the  case  of  a  Possessory  title.  There  is  practically  no 
expense  in  making  the  change  from  the  Possessory  to  the  more 
complete  Good  Leasehold  certificate.  All  that  is  required  is  a 
declaration  that  the  property  has  not  been  dealt  with  by  the 
lessee.  From  my  own  experience,  however,  it  would  appear  that 
solicitors  do  very  little  to  get  such  Possessory  title  converted,  and 
unless  the  client  knows  sufficient  of  the  system — which  can  rarely 
be  the  case — to  take  the  necessary  steps  himself,  he  fails  to  get 
the  benefit  I  have  mentioned. 

This  provision  for  registration  with  a  Good  Leasehold  title  is 
of  great  importance  in  view  of  the  character  of  land  tenure  in 
London.  Leaseholds  are  dealt  with  very  much  more  frequently 
than  freeholds.  At  least  three  times  as  many  of  the  former  were 
registered  in  the  first  four  years'  working  of  the  Land  Registry  ; 
and  it  is  evident  that  in  many  cases  a  long  time  may  elapse  before 
the  freehold  interest  will  be  brought  on  to  the  register  by  sale. 
For  example,  land  held  by  the  Corporation  or  County  Council,  by 
such  bodies  as  the  Ecclesiastical  Commissioners  or  Colleges,  is 
sometimes  retained  by  the  freeholders  for  very  long  periods ;  and 
such  holders  of  ground  rents  as  insurance  companies  and  trustees 
have  generally  purchased  them   with   the   idea  of  holding  their 
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investment  as  long  as  possible.  The  result  is  that  in  the 
case  of  a  large  proportion  of  the  land  in  London,  the  leasehold 
interest  only  is  brought  on  to  the  register ;  and  unless  the 
freeholder's  title  has  been  investigated  and  an  Absolute  certificate 
granted  to  him,  the  leaseholder  cannot  obtain  such  a  title. 
Hence,  there  must  always  be  a  small  number  of  Absolute  as 
compared  with  Possessory  or  Good  Leasehold  titles.  When  the 
system  has  been  extended  to  those  parts  of  the  country,  where 
the  freehold  is  the  interest  dealt  in,  there  will  be  a  better 
opportunity  of  increasing  the  number  of  Absolute  Certificates ; 
and  it  might  prove  a  satisfactory  experiment  if  the  area  to  which 
compulsory  registration  is  next  applied,  is  one  where  leasehold 
tenures  are  not  common. 

In  respect  of  the  changes  introduced  with  regard  to 
^  mortgages,    insurance   companies    have    not   been    so 

directly  affected  as  banks  or  building  societies.  Our  transactions 
are  not  so  frequent,  nor  do  they  call  for  such  rapid  completion. 
We  leave  more  work  to  our  solicitors.  Hence,  the  actual  working 
of  registration  has  not  been  brought  before  us  in  the  same  way  as 
before  these  other  investors  in  mortgages ;  indeed,  the  new 
procedure  in  connection  with  our  own  loans  has  probably  been 
carried  out  without  being  brought  to  our  notice  at  all,  the  Charge 
Certificate  having  been  included  in  a  bundle  of  deeds  and  thus 
escaped  attention.  But  though  our  office  arrangements  have  not 
yet  been  altered,  it  is,  I  think,  useful  for  us  to  understand  some 
of  the  legal  aspects  of  our  securities  under  the  registration  system, 
and  to  know  to  what  extent  its  benefits  have  been,  or  are  likely 
to  be,  attained.  Perhaps  this  is  even  more  necessary  for  us  than 
for  other  classes  of  lenders.  The  long  periods  for  which  our 
loans  are  granted  allow  for  many  more  unforeseen  risks  arising, 
and  call  for  greater  safeguards  than  usual.  Having  regard  to 
the  size  of  our  loans,  it  cannot  be  expected  that,  even  when  the 
system  has  reached  the  stage  of  simplicity  of  the  Australian 
Torrens  system,  we  shall  carry  out  our  mortgages  without  the 
aid  of  a  solicitor,  but  we  may  secure  some  of  the  advantages  the 
Australian  life  offices  are  said  to  experience.  Moreover,  the 
saving  of  expense  that  should  accompany  the  registration 
system,  may,  in  some  cases,  allow  of  our  obtaining  a  higher  rate 
of  interest.  The  costs  of  a  permanent  mortgage  not  infrequently 
weigh  with  a  borrower  when  he  is  considering  whether  he  should 
remove  a  temporary  loan  from  his  bankers  to  an  insurance 
company. 
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Registered  land  can  theoretically  be  charged  by  the  execution 
of  the  following  simple  form — 

'^  In  consideration  of  £  I,  A.B.,  of  hereby 

"  charge  the  land  comprised  in  the  title  above  referred  to  with 
^'  the  payment  to  CD.,  of  ,  on  the         day  of         19    , 

"  of  the  principal  sum  of  £  ,  with  interest  at  per-cent 

"  per  annum  payable  half-yearly  (quarterly)  on  the  day  of 

"  in  every  year.'^ 

Practically  it  is  generally  considered  necessary  to  insert  additions 
to  this  form.  For  instance,  as  it  stands,  the  charge  does  not 
imply  a  covenant  to  repair  or  to  insure  against  fire.  Both  these 
require  to  be  added,  and  the  latter  is  sometimes  expanded  to 
provide  for  the  stipulation  as  to  the  amount  of  the  fire  insurance, 
the  way  in  which  the  policy  monies  are  to  be  applied,  and  the 
name  of  the  office.  Nor  does  the  charge  include  a  conveyance  of 
the  legal  estate,  which  in  some  cases  is  considered  necessary  to  a 
mortgagee ;  nor  is  provision  made  for  a  penal  rate  of  interest. 
Both  can,  however,  be  provided  for  by  the  addition  of  a  few  words. 
In  the  case  of  the  more  complicated  mortgages  to  which  we  are 
accustomed,  the  form  sometimes  requires  some  further  adjustment. 

The  necessity  for  these  additions  has  led  to  the  practice,  very 
general  among  solicitors,  of  having  a  mortgage  in  the  old  form 
containing  the  special  covenants  and  provisions  and  the 
conveyance  of  the  legal  estate,  together  with  the  statutory  charge 
to  conform  to  the  Registry's  requirements.  This  is  open  to  the 
objection  that  there  is  an  additional  deed  to  be  kept  by  the 
mortgagee  and  possibly  disclosed  on  subsequent  dealings.  The 
statutory  charge  itself  is  sent  in  and  retained  by  tbe  Registry. 
On  registration,  a  note  is  made  in  the  Charges  Register,  and  a 
corresponding  note  in  the  borrowers'  Land  Certificate;  and  a 
Certificate  of  Charge  is  then  prepared  and  handed  to  the  lender. 

An  interesting  and  important  feature  of  the  statutory  form  of 
charging  is  the  introduction  of  a  change  in  the  relative  positions 
of  borrower  and  lender.  Hitherto,  under  the  English  mortgage 
to  which  we  are  accustomed,  the  land  is  conveyed  by  the 
mortgagor  to  the  mortgagee,  and  becomes  the  property  of  the 
latter,  subject  to  the  former's  right  to  call  for  a  reconveyance  on 
repayment  of  the  loan.  But  this  has  not  been  the  position  in 
most  other  countries.  In  Scotland,  for  example,  the  lender  has 
only  a  charge  over,  not  a  vested  interest  in,  the  land.  From  a 
mortgagee's  point  of  view,  it  is  well  of  course  to  get  as  much  as 
one  can  in  the  way  of  security  ;  but  looking  at  the  matter  broadly, 
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the  relative  positions  under  the  new  chai'ge  seem  to  be  fairer. 
A  borrower  should  not  be  obliged  to  divest  himself  of  his 
ownership.  As  the  result  of  the  requirements  in  this  respect 
under  our  English  mortgage^  the  assistance  of  the  Courts  has 
frequently  been  requisitioned  to  protect  him  from  the  full  effects 
of  a  complete  surrender  of  his  interest.  But  under  the  new  form 
the  borrower  retains  his  registered  estate  in  the  laud,  and  should 
in  most  circumstances  keep  his  Land  Certiticate. 

It  is  said  that  without  the  ownership  of  the  property,  or  what 
is  called  the  "  legal  estate ",  the  mortgagee  is  without  certain 
powers.  Apparently  he  cannot  distrain  for  rent,  and  it  is 
doubtful  whether  he  can  bring  an  action  for  ejectment  of  tenants, 
which  in  some  circumstances  may  be  necessary  ;  nor,  in  the  case 
of  leaseholds,  can  he  rectify  a  breach  of  covenant.  In  what 
proportion  of  cases  he  would  require  to  make  use  of  such  rights 
it  is  dithcult  to  say,  but  probably,  in  the  great  majority  of  small 
mortgages  at  any  rate,  there  is  no  necessity  to  provide  for  them. 
The  circumstances  of  the  case  must  of  course  be  allowed  for. 
Where,  for  example,  a  mortgage  is  taken  over  a  block  of 
residential  Hats,  it  may  prove  very  important  to  a  mortgagee  in 
possession  to  be  able  to  eject  a  tenant  whose  tenancy  may  damage 
the  whole  security ;  and  it  seems  to  be  a  question  whether  in  all 
cases  where  trustees  are  lending,  they  would  be  entitled  to  take 
any  risk  incurred  by  the  omission  of  a  conveyance  of  the  legal 
estate. 

There  is,  of  course,  the  alternative  method  of  arranging  a 
mortgage  by  the  lender  taking  an  absolute  transfer  of  the  laud 
into  his  own  name.  An  ordinary  mortgage  deed  would  be 
executed  to  set  out  the  rights  of  the  parties  and  a  caution  lodged 
to  protect  the  mortgagor's  equity  of  redemption.  It  has  been 
urged  by  some  advocates  for  registration  that  a  system  is  to  be 
preferred  which  allows  only  of  mortgaging  in  this  way  and 
excludes  the  Charges  Register  altogether.  But  I  think  the 
general  opinion  is  that  the  power  of  charging  on  the  register  is  an 
important  and  valuable  feature  of  the  Torreus  system. 

Among  other  points  affecting  mortgages,  the  followiug  may 
be  of  interest.  The  statutory  charge  confers  on  the  chargee 
powers  of  entry,  sale  and  foreclosure  ;  and  to  exercise  these,  he 
does  not  require  to  hold  the  borrower's  Land  Certificate.  On  a 
sale,  for  example,  a  purchaser  from  him  gets  full  rights  as 
proprietor,  and  a  new  Land  Certificate.  Although  the  Act 
provides    for   the    contrary,    it    is    the   practice,    it    seems,    for 
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solicitors  to  stipulate  for  the  borrower's  Certificate  to  be  handed 
over  on  completion  of  a  mortgage.  One  effect  of  this  is  that 
when  a  landowner  wishes  to  raise  a  loan  on  second  mortgage  from 
another  person,  he  is  put  to  the  expense  of  getting  the  Land 
Certificate  produced  by  the  first  mortgagee.  As  the  second 
lender  cannot  get  his  charge  registered  until  the  Land  Certificate 
has  been  noted  with  the  second  incumbrance,  the  facilities  for 
charging,  aimed  at  by  the  Act,  are  to  some  extent  interfered 
with. 

The  process  of  foreclosure  has  remained  unaltered  by 
registration,  except  that  on  getting  his  order,  the  mortgagee 
takes  it  to  the  Registry  and  gets  registered  as  proprietor.  It  is 
to  be  regretted,  however,  that  foreclosure  has  not  been  simplified 
by  being  removed  from  the  Courts  to  the  Registry.  Under 
present  conditions  few  lenders  care  to  face  the  expense,  delay, 
and  trouble  of  a  foreclosure  action  so  long  as  any  other  course 
can  be  taken.  It  has  been  suggested  that  when  a  chargee's 
power  of  sale  has  arisen,  he  might  be  registered  as  the  proprietor 
of  the  laud,  and  allowed  to  deal  with  it  as  his  own,  but  a  definite 
time  would  even  in  that  case  have  to  be  fixed  within  which  the 
borrower  could  come  to  redeem  his  property  ;  otherwise  he  would 
be  able  to  exercise  to  his  own  benefit  an  unfair  option  with  regard 
to  future  fluctuations  in  its  value. 

On  repayment  of  a  loan,  a  statutory  form  of  discharge  is 
signed  by  the  chargec  and  registered  ;  and  where  there  is  no 
reconveyance  of  the  legal  estate  this  need  only  bear  a  Id.  stamp. 
According  to  the  legal  Press,  the  Inland  Revenue  authorities  seem 
to  have  become  alarmed  at  the  loss  of  stamp  duty  that  would  result 
from  the  use  of  this  form,  and  consulted  the  Land  Registry,  with 
the  view  of  devising  some  scheme  by  which  the  discharge  could 
still  be  held  to  require  an  ad  valorem  stamp.  The  point  was, 
however,  eventually  dropped. 

Before  the  discharge  is  registered,  there  is  sent  to  the  holder 
of  the  charge  a  notice  to  the  efl'ect  that  such  an  instrument  has 
been  left  at  the  office  for  registration,  and  that,  in  the  absence  of 
any  objection  being  sent  in,  the  registration  will  be  completed  at 
the  end  of  three  days.  It  must  be  observed  that  this  notice  is 
sent  to  the  chargee  himself  and  not  to  his  solicitor;  and  it  seems 
to  me  that  the  time  allowed — three  days — would  in  some  cases 
be  too  short  for  the  protection  of  the  lender's  interest.  His 
absence  abroad  might  preclude  him  from  taking  any  necessary 
action ;  or,  in  entire  ignoi*ance  of  the  Land  Registry  system,  he 
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might  neglect  to  send  off  the  notice  immediately  to  his  solicitor 
for  attention.  In  both  cases  there  is  the  risk  of  his  charge  being 
fraudulently  discharged. 

In  respect  of  a  mortgage  of  leaseholds,  the  chargee  under  the 
new  form  is  in  a  position  neither  of  under-lessee  nor  assignee ; 
but  he  avoids  the  liability  for  repairs  and  other  covenants  which 
he  would  incur  as  the  latter,  and,  on  his  power  of  sale  arising, 
he  can  transfer  the  whole  term  of  the  lease.  Under  the  old 
arrangements,  a  mortgage  of  a  leasehold  is  usually  carried  out  by 
demise — that  is,  an  under-lease  for  the  whole  term  less  one  day, 
and  a  trust  for  the  last  day — in  order  that  the  mortgagee  may 
be  free  from  liability  for  covenants. 

Comparison  of  ^^^  Comparing  these  arrangements  in  England  with 
iJJf^^^^"*  those  in  Australia,  it  will  be  remembered  that  in  both 
System.  cascs  the  Torrens  system,  in  which  the  main  idea  is 

absolute  ownership  of  land,  as  in  the  case  of  stocks  and  shares, 
has  been  super-imposed  on  a  system  of  land  tenure  and  legal 
conditions  based  on  entirely  different  principles.  The  result  is 
that  in  both  countries,  what  might  be  called  its  reasonable 
methods  have  been  considerably  hampered.  In  the  Colony, 
registration  of  title  has  been  designed  on  more  drastic  lines  than 
ours,  and  has  consequently  effected  a  greater  reform  ;  but  even 
there  analogies  have  been  continually  drawn  from  the  general 
law  in  the  decision  of  the  Courts. 

But  while,  in  respect  of  the  difficulties  just  mentioned,  both 
the  Australian  and  English  systems  had  to  meet  obstacles,  it  is 
often  maintained  that  the  Crown  grants  facilitated  the  bringing 
of  land  on  the  register  to  such  an  extent  that  no  analogy  can  be 
drawn  from  the  success  of  registration  in  the  Colony.  No  doubt 
such  grants  were  of  great  assistance.  We  are  not,  however, 
without  a  corresponding  advantage  over  here.  As  our  system 
provides  that  on  the  grant  of  every  lease  after  the  Act,  it  shall 
be  placed  on  the  register,  we  have  a  large  number  of  properties 
which,  except  for  the  question  of  covenants,  are  almost,  if  not 
quite,  in  as  good  a  position  as  those  registered  in  Australia  on 
grant  from  the  Crown.  And  even  in  the  case  of  freeholds,  there 
must  be  a  number  of  titles  that  can  be  as  easily  registered. 
Where,  for  example,  there  is  a  well  known  estate,  held  by  one 
family  for  generations,  and  unencumbered,  there  should  not  be 
much  difficulty  in  registering  sales  of  portions  of  it.  It  is 
alleged  that  the  provision  for  none  but  Absolute  Titles  is  a 
feature  in  which    th(!   Australian   system   is   greatly  superior   to 
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ours.  It  must^  however,  be  remembered  that  our  good  Leasehold 
Titles^  which  form  so  large  a  proportion  of  the  total,  practically 
secure  all  the  benehts  of  the  Absolute  Certificate;  and  that, 
although  experience  has  shown  that  a  more  drastic  system  would 
probably  have  been  more  successful,  the  omission  of  the  require- 
ment for  Absolute  registration  in  all  cases  was  specially  designed 
to  meet  the  greater  number  of  complicated  titles  here. 

Passing  to  other  points  of  difference,  we  find,  as  already 
mentioned,  that  in  England  only  a  fee  simple  interest,  in 
Australia,  the  interests  of  a  life  tenant  and  remainderman,  can 
be  registered.  Our  arrangement  probably  tends  to  greater 
simplicity.  And  it  must  be  noted  that  we  are  free  from  the 
complication  of  the  separate  State  legislation,  which  has  produced 
a  large  number  of  different  statutes,  and  the  question  of  trusts. 
The  last  are  rigorously  excluded  from  our  register.  It  must, 
I  think,  be  admitted  that  as  regards  dealings  with  the  "legal 
estate "  off  the  register,  we  are  in  a  position  that  leaves  great 
room  for  improvement  ;  and  in  respect  of  foreclosure,  removed  in 
Australia  from  the  Courts  to  the  Eegistry,  we  might  have 
followed  the  example  of  the  Colony. 

In  drawing  a  comparison  between  our  English  system 

Companson  .  .  o  ./ 

with  Scottish     aud  the  Scottish,  it  may  be  remarked  that  even  the 

System.  %  .  .  n      ■   ^ 

most  bitter  opponents  ot  registration  of  title  are  not 
unfavourable  to  a  properly  worked  deed  registry ;  while  the 
majority  of  those  who  deal  with  land  are  strongly  in  favour  of  it. 
Even  in  our  own  experience,  we  have  probably  had  occasion  to 
appreciate  the  protection  it  affords.  But  while  the  Scottish  deed 
registry  must  be  credited  with  many  advantages,  it  does  not,  of 
course,  go  so  far  as  registration  of  title  towards  securing  the 
benefits  of  cheapness  and  simplicity ;  and  it  is  obvious  that  when 
providing  for  the  introduction  of  a  register,  a  good  deal  is  gained 
if,  in  addition  to  the  mere  fact  of  record  of  deed,  some  step  can 
be  taken  at  the  same  time  in  the  direction  of  guarantee  of  title. 
This  has  been  attempted  in  our  system  by  the  device  of 
Possessory  title. 

Practical  ^^  would,  of  coursc,  be  valuable  and  interesting  to  have 

^g^^  °^  information  from  individual  landowners  and  mortgagees 
System,  ^g    ^q    ^hc    workiug    of   the    English    Act.       But  it 

would  obviously  be  difficult  to  collect  their  experience;  and, 
I  moreover,  under  present  conditions,  as  already  mentioned,  so 
'  much  is  left  to  the  solicitor  that  the  client^s  experience  would 
probably  be  meagre.     Most  of  the  evidence  we  require,  therefore, 
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must  be  looked  for  from  the  legal  profession.  Two  considerations 
should,  I  think,  be  borne  in  mind.  First,  the  solicitor's  point 
of  view  must  in  many  instances  be  affected  by  his  training  and 
association  with  the  complications  of  our  land  laws.  1  do  not 
suggest  that  solicitors  are  opposed  to  reforms;  but  the  aims  and 
methods  of  registration  arc  so  much  more  closely  allied  to  those 
of  ordinary  commercial  dealings  than  are  the  technicalities  of  our 
legal  system,  that  the  lawyer  can  hardly  be  expected  to  appreciate 
even  a  perfect  registration  system  quite  so  well  as  the  business 
man.  Secondly,  similar  opposition  to  that  experienced  here 
was  oflPered  by  the  legal  profession,  or  a  section  of  it,  both  in 
Australia  and  in  other  parts  of  the  world  on  the  introduction  of 
the  Torrens  system.  It  is  often  said  that  solicitors  would 
naturally  have  a  prejudice  against  arrangements  that  aim  at 
taking  away  their  employment  to  some  extent,  and  that  their 
views  must  on  this  account  be  biassed.  But  an  acquaintance 
with  the  history  of  the  subject  makes  it  quite  clear  that  those  who 
have  opposed  registration  have  done  so  from  an  honest  conviction 
that  it  is  against  the  public  interest;  and  it  must  not  be  forgotten 
that  the  very  nature  of  our  arrangements  on  the  old  basis  have 
tended  to  deprive  anyone  but  a  member  of  the  legal  profession 
of  a  full  knowledge  of  most  of  the  complications  following 
such  a  radical  change. 

Among  solicitors  themselves,  opinion  on  many  points  is  not 
unanimous.  There  are  some  who  take  the  view  that  the  system 
is  objectionable  from  every  point  of  view.  It  has  even  been 
called  by  its  most  active  opponent  a  "  giant  imposture."  But 
there  are  those — I  think  an  increasing  number — who,  w^hile  fully 
aware  of  the  risks  and  difficulties  to  which  the  Act  has  given  rise, 
and  of  the  fact  that  their  own  profession  must  eventually  suffer, 
are  not  unfavourable  to  the  system.  They  advocate  sucli  changes 
as  will  really  improve  it,  and  look  to  the  time  when,  free  from 
certain  objectionable  features,  it  will  really  secure  the  benefits  of 
simplicity  and  cheapness. 

Two    of    the    principal     objections    raised    by    the 
jec  ions.        profession,  and  dealt  with  in  the  report  of  a  Special 
Committee  of  the  Law  Society,  are  (1)   the  officialism  introduced 
by  the  system,  and  (2)   tlie  compulsory  provisions  of  the  Act. 

The  dislike  of  officialism  is  so  general  in  this  country 

ciaism.        ^1^^^    where    it    is   simply  a   question  of  transferring 

work  from  the  private  individual  to  a  Government  department, 

there  would  be  no  question  that  the  change  would  be  open  to 
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very  great  objection.  There  is  a  general  impressiou  that  work 
is  not,  as  a  rule,  so  well  or  so  quickly  done;  and  further,  there  is 
the  important  disadvantage  that  it  is  much  more  difficult  to  fix 
responsibility  and  obtain  redress  in  the  case  of  loss.  As  to  this, 
the  advantage  taken  by  one  Government  de])artment  of  the 
unlimited  State  purse  is  so  notorious  as  naturally  to  give  cause 
for  anxiety  in  other  directions.  But  in  the  case  of  registration  of 
title,  the  transfer  of  work  from  solicitors  to  the  Land  Registry  is, 
or  should  be,  accompanied  by  such  benefits  as  far  outweigh  the 
disadvantages  I  have  mentioned ;  and  these  benefits  can  only  be 
obtained  by  the  creation  of  a  Government  department.  Moreover, 
it  is  quite  clear  that  the  officialism  of  the  Scottish  and  the 
Yorkshire  deed  registries  is  not  felt ;  nor  can  I  find  any  evidence 
from  the  Colonies,  where  the  people  may  be  credited  with  similar 
feelings  to  our  own  on  the  subject,  that  officialism  has  in  any  way 
detracted  from  the  merits  of  registration  of  title  there. 

As  regards  compulsion,  the  history  of  registration  in 
other  countries  sufficiently  refutes  any  argument  that, 
apart  from  the  question  of  cost,  it  is  a  hardship.  To  prevent 
fraud,  anyone  will  willingly  submit  to  compulsory  registration  on 
a  deed  registry  ;  and,  as  compared  with  this,  there  is  not  much 
more  delay  or  trouble  to  get  the  Possessory  title.  It  is  argued 
that  the  voluntary  principle  was  tried  for  many  years  and  failed 
to  achieve  any  result.  This  was  not,  I  think,  because  landowners 
were  opposed  to  the  system.  The  failure  was  due  rather  to  the 
fact  that  a  landowner  would  naturally  object  to  come  forward  to 
benefit  future  owners  of  his  property,  unless  he  were  satisfied 
that  by  the  general  application  of  the  system,  he  himself  would 
benefit  in  his  dealings  with  other  properties.  It  was  clear  from 
the  previous  attempts  and  from  the  experience  of  other  countries, 
that  to  make  the  system  universal  and  beneficial,  the  compulsory 
provisions  were  absolutely  essential.  "Where  the  cost  is  light, 
very  little  is  heard  against  compulsion.  There  seems  to  be  no 
complaint  on  this  ground  either  in  the  Colonies  or  in  Germany. 
In  our  case  there  seems  no  doubt  that  the  cost  is  felt  too  much  ; 
and  it  is,  I  think,  important  for  the  authorities  to  consider 
whether  the  fees  for  Possessory  title  could  not  be  reduced.  On 
Possessory  registration,  the  fee,  which  is  based  on  the  value  of  the 
property,  is  £3  per  £1,000  (or  £1  for  ^63,000),  with  a  graduated 
scale  for  other  amounts  ;  and,  in  addition,  there  are  the  charges 
to  be  paid  to  the  solicitor  for  his  work  in  connection  with  the 
registration.     For  Absolute  or  Good  Leasehold   titles,  the  fee  is 
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three  times  as  much,  but  these   do  not,  as  already  mentioned, 
come  within  the  compulsory  provisions  of  the  Act. 

Another  of  the  complaints  against  our  present  system 
Absolute  is  that,  as  it  has  secured  the  registration  of  so  few 

Titles.  .  .  . 

Absolute  titles,  it  must  be  considered  a  failure  in 
respect  of  its  chief  feature.  Figures  would  seem  to  justify  this. 
Out  of  about  100,000  first  registrations,  only  some  200  Absolute 
certificates  have  been  granted.  At  the  same  time,  it  must  be 
remembered  that  not  only  have  the  effects  of  registration  with 
Absolute  title  been  to  a  large  extent  secured  by  the  Good  Leasehold 
titles,  or  their  equivalent,  Possessory  titles  registered  on  grant  of 
the  lease,  of  which  25,000  have  been  registered,  but  that  owing 
to  the  nature  of  land  tenure  in  London,  the  number  of  Absolute 
titles  will  probably  never  be  a  very  large  proportion  of  the 
total.  This  consideration  is  not,  1  think,  given  sufficient 
prominence  when  the  complaint  is  made  that  the  Act  has  failed 
in  the  way  just  mentioned. 

Notwithstanding  this,  however,  it  is  a  matter  for 
regret  that  the  paucity  of  Absolute  titles  has  not 
allowed  the  full  benefit  of  registration  in  so  many  cases  to  be 
attained.  To  remedy  this,  several  important  modifications  of  the 
system  have  been  introduced  since  it  came  into  force.  The 
measures  adopted  to  facilitate  the  grant  of  Absolute  titles  have 
taken  two  directions.  In  the  first  place,  the  cost  to  the  first 
registered  proprietor  of  obtaining  the  certificate  has  been  very 
much  reduced.  Instead  of  the  fee  originally  fixed  at  three  times 
that  required  on  Possessory  registration,  the  new  rules  of  1903 
provide  for  a  payment  down  of  only  £2  per  jS1,000  (value)  by 
the  applicant ;  the  balance  of  the  fee  being  deferred  and  cleared 
off  on  subsequent  dealings  by  an  increase  to  the  extent  of  half 
as  much  again  of  the  fees  paid  on  those  dealings.  This  arrange- 
ment will  be  welcomed  as  an  admirably  fair  one.  It  seems  to 
some  extent  inequitable  that  the  first  proprietor  should  have  to 
bear  the  whole  cost  of  registering  with  an  Absolute  title  for  the 
benefit  of  all  future  owners.  It  is  true  that  with  an  Absolute 
title  his  property  should  sell  for  a  price  increased  by  the  amount 
of  the  legal  charges  that  will  be  saved  by  the  next  purchaser; 
but  it  is  doubtful  whether  a  first  registered  proprietor  will  reap 
this  advantage  until  the  system  gets  more  widely  known. 
Another  direction  in  which  a  change  was  introduced  by  the  rules 
with  the  same  object  has  been  a  relaxation  in  the  stringency  of  the 
investigation.     This  provoked  some  outcry  from  a  section  of  the 
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legal  profession  on  account  of  the  risks  alleged  to  be  run.  Not 
from  all  sections,  however,  for  some  solicitors  have  expressed  the 
opinion  that  they  apprehend  no  evil  from  limiting  the  enquiry 
into  title.  It  must  be  remembered  that  the  elasticity  of  the  new 
regulations  is  in  correspondence  with  the  practice  adopted  by 
solicitors  under  the  old  arrangements  with  respect  to  short  titles. 
A  sale  of  land  by  the  London  County  Council,  or  other  similar 
body,  acquired  by  them  by  Act  of  Parliament,  may  be  cited  as 
an  extreme  example.  The  purchaser  gets  nothing  beyond  the 
conveyance  from  the  Council,  while  there  are  many  other 
instances  where  it  is  the  custom  to  limit  the  investigation.  In 
such  cases  there  is,  of  course,  a  safeguard  in  the  publicity  of  the 
transaction,  and  the  fact  that  the  same  title  is  being  dealt  with 
in  a  number  of  sales.  The  general  opinion,  therefore,  will  be, 
I  think,  that  to  attempt  to  deal  with  registered  titles  on  fixed  rules 
as  to  stringency  was  bound  to  lead  to  failure,  and  that  the  change 
to  more  reasonable  methods  is  a  most  valuable  move  in  the  right 
direction.  The  rule  now  is  that  (1)  where  land  has  been  sold  or 
purchased  under  an  Order  of  the  Court,  or  (2)  where  registration 
has  been  made  with  a  Possessory  or  Qualified  title  for  six  years 
prior  to  the  date  of  the  application  for  Absolute  title,  the  first 
proprietor  having  been  a  purchaser  on  sale ;  or  (3)  where  the 
title  has  been  fully  investigated  before  the  date  of  the  application, 
the  examination  may  be  modified  in  such  manner  as  the  Registrar 
may  think  fit.  In  a  fair  number  of  the  cases  registered  with 
Possessory  title  during  the  last  seven  years,  an  Absolute  Certificate 
could  be  granted  at  once  without  risk  or  trouble.  The  main  idea 
of  the  feature  of  Possessory  title  is  that  after  a  number  of  years 
such  titles  can,  in  very  many  cases,  be  treated  as  Absolute.  There 
would,  however,  be  obvious  advantages  if  in  such  cases  where 
there  has  been  a  lapse  of  some  years  from  the  grant  of  the 
Possessory  Certificate,  and  the  Registrar  considered  the  circum- 
stances to  justify  it,  the  title  were  definitely  changed  in  the 
register  from  Possessory  to  Absolute.  If  this  were  done 
voluntarily,  there  would  not  be  the  same  risk  of  an  application 
being  put  forward  by  a  person  fraudulently  trying  to  get 
himself  registered  as  Absolute  proprietor.  And  there  would 
be  another  advantage  in  the  Registry  taking  the  initiative 
in  this  way.  The  benefits  of  the  system  would  be  brought 
before  a  number  of  landowners  who  at  present  know  nothing 
more  of  it  than  that  they  have  had  to  pay  for  Possessory 
registration. 
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Insurance  ^^  ^^"^  qucstioii  of  facilitating  the  grant  of  Absolute 
Fund.  titles  the  insurance   fund    is  an   important    element, 

and  calls  for  some  remark.  Under  the  1875  Act  no  provision 
was  made  for  such  a  fund.  The  omission  was,  however,  rectified 
by  the  1897  Act,  and  the  system  is  now  to  some  extent  on  the 
same  lines  as  the  Australian  Torrens;  that  is,  a  fund  has  been 
formed  out  of  the  fees  paid  by  the  landowners,  from  which  claims 
can  be  paid  to  those  injured  by  mistakes  or  entries  in  the  register 
obtained  fraudulently. 

As  yet  there  seems  to  have  been  no  attempt  made  to  fix  a 
contribution  commensurate  with  the  risk,  and  the  necessity  for 
allowing  sufficient  cover  may  partly  account  for  the  high 
registration  fees.  The  risk  may,  I  think,  be  divided  into  (1) 
that  attaching  to  Absolute  titles  in  respect  of  title  prior  to 
i-egistration,  and  (2)  that  attaching  to  both  the  Absolute  and 
Possessory  Certificate  in  respect  of  dealings  subsequent  to 
registration.  In  the  case  of  the  first,  there  have  been  so  few 
Absolute  titles  that  only  a  very  small  portion  of  the  fees  received 
to  date  could  be  required  to  cover  the  risk  under  them.  The 
principal  feature  of  such  risk  is  the  possibility  of  suppressed 
mortgages.  Except  in  the  case  of  Middlesex  and  Yorkshire,  our 
old  system  of  conveyancing  provides  for  no  protection  against 
these;  and  experience  has  proved  that  loss  may  arise  not  only  as 
the  result  of  deliberate  fraud,  but  may  be  caused  innocently  by 
persons  of  little  experience.  In  estimating  the  premium  to  cover 
this  risk,  allowance  must,  of  course,  be  made  for  the  fact  that  in 
many  cases  the  chances  can  be  taken  as  absolutely  nil. 

In  respect  of  dealings  after  registration,  the  risk  is  chiefly 
from  a  forged  transfer.  Having  regard  to  the  large  number  of 
dealings  recorded  during  the  seven  years  for  which  the  system 
has  been  in  force,  it  should  not  be  difficult  to  arrive  at  a 
premium  that  could  be  relied  upon  to  cover  the  risk.  From  the 
experience  of  Australia,  it  would  seem  to  require  a  very  small 
one.  A  few  years  ago,  when  the  insurance  funds  of  the  seven 
Australian  Colonies  amounted  to  .£405,000,  only  £14,600  had 
been  paid  in  satisfaction  of  claims,  showing  that  the  contribu- 
tions, which  are  generally  about  one-fifth  per-cent,  had  been 
twenty-eight  times  in  excess  of  what  was  required;  or,  comparing 
the  amount  of  claims,  £2,672,  in  the  case  of  two  Colonies,  with 
the  number  of  dealings,  443,000,  we  find  that  the  risk  would  be 
met  by  a  contribution  of  about  l^d.  per  dealing.  In  Australia, 
it  will  be  remembered,  there  is  no  risk  in  respect  of  title  prior 
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to   registration^    while    over    here    this    is   the  chief  one  to    be 
allowed  for. 

The  only  claim  on  our  insurance  fund  has  arisen  in 
consequence  of  a  forged  transfer.  The  particulars  of  the 
case,  Attorney-General  v.  Odell  (21  T.L.R.  450),  bear  out, 
I  think,  the  impression  that  the  position  of  the  fund  is 
unsatisfactory.  A  Mrs.  Connell  was  the  registered  pi'oprietor 
of  a  charge  for  £300.  Her  solicitor  forged  her  signature 
to  a  transfer  of  the  charge  in  favour  of  Odell;  the  latter 
took  the  forged  transfer  to  the  Registry  and  got  registei'ed 
as  proprietor  of  it.  On  the  forgery  being  discovered, 
Mrs.  Connellys  name  was  reinstated  and  OdelPs  removed ; 
the  Registrar  awarding  the  latter  indemnity  for  the  loss  suffered 
by  the  rectification  of  the  register.  The  forgery  was  not 
disputed,  and  any  insurance  company  that  had  such  a  risk 
on  their  books  would  have  at  once  paid  the  claim,  especially 
in  view  of  the  practical  consideration  that  the  amount  involved 
was  only  £300.  But  what  did  the  Treasury  do  ?  As  guarantors 
of  the  fund,  they  disputed  the  Registrar's  decision  and  carried  the 
question  to  the  Courts.  It  was  there  held  that  under  the  Act  the 
Registrar  is  only  in  the  position  of  a  judge  of  first  instance,  and 
and  that  the  trustees  of  the  fund  and  the  Treasury  have  a  right 
of  appeal  to  the  Court  as  being  "  aggrieved  persons  "  within  the 
meaning  of  the  Act.  The  Registrar's  decision  was,  however, 
affirmed,  notwithstanding  the  arguments  put  forward  by  Counsel 
for  the  Crown  that  the  loss  had  been  incurred  by  the  act  of  Odell 
in  taking  the  forged  transfer  to  be  registered,  and  that  such  act 
should  disentitle  him  to  indemnity.  The  case  is  to  be  taken 
by  the  Treasury  to  the  Court  of  Appeal.  This  will  do  more 
serious  harm  in  discrediting  the  system  than  many  of  the  attacks 
of  its  opponents.  What  will  be  thought  of  the  practical  aims  of 
registration  if  every  claim  is  to  be  disputed  by  the  Treasury 
on  technical  grounds  ?  It  must,  however,  be  noticed  that  it  was 
not  the  Land  Registry  that  disputed  the  claim.  The  Registrar 
awarded  compensation.  But  here  the  real  danger  of  officialism 
came  out.  The  authorities  could  well  have  afforded  to  treat  the 
claim  in  a  practical  way,  in  view  of  the  fact  that  very  large  sums 
have  been  collected  from  landowners  in  respect  of  dealings,  and 
that  a  claim  of  £300  is  a  small  one  to  set  against  the 
contributions.  To  remedy  this  state  of  things,  steps  should 
be  taken  to  put  the  fund  on  the  proper  footing  of  average ; 
a   contribution    should    be  fixed,  kept    apart,  and    accumulated 
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to  meet  the  claims.  The  Treasury's  guarantee  may  have  to 
remain  for  a  little  while ;  but  as  soon  as  the  fund  is  found  to 
be  ample,  this  could  be  dropped.* 

One  of  the  most  common  complaints  against  our 
system  of  registration  is  that  it  has  complicated 
rather  than  facilitated  dealings  with  land.  This  calls  for  some 
consideration.  It  seems  to  me  that  there  may  be  some  ground 
for  this  charge ;  though  it  is  important  to  bear  in  mind  that  the 
complicated  cases  of  which  solicitors  have  experience  probably 
secure  undue  prominence  as  compared  with  the  much  larger 
number  that  work  smoothly  and  call  for  no  special  attention,  and 
that  the  reports  of  the  Land  Registry,  although  they  might 
be  considered  biassed,  state  that  the  great  majority  of  cases  offer 
no  difficulty  or  complication.  The  features  of  the  system  around 
which  this  charge  principally  centres  are  (1)  the  forms,  (2)  plans, 
(3)  dealings  off  the  register. 

As  regards  the  use  of  the  simple  printed  forms  for  dealings, 
which  it  is  the  object  of  the  Act  to  permit,  solicitors  sometimes 
complain  of  the  difficulty  of  adapting  these  to  the  special 
circumstances  in  each  case.  In  respect  of  mortgages,  Building 
Societies  freed  themselves  from  such  a  difficulty  by  obtaining 
permission  to  use  their  own  forms  ;  but  in  the  case  of  other 
lenders,  the  feature  does,  doubtless,  sometimes  arise.  In  the 
course  of  time  this  will  probably  tend  to  disappear  ;  yet  it  would 
seem  that,  except  for  small  mortgages,  the  forms  can  hardly 
be  used  in  practice  to  the  extent  that,  theoretically,  they 
should  be. 

Any  difficulty  of  boundaries  and  mapping  is  only  incident  to 
first  registration,  and  is  generally  caused,  I  believe,  by  the  loose 
and  inaccurate  descriptions  under  the  old  system.  The  sj'stem 
of  maps  and  plans  adopted  by  the  Registry  has  been  brought  to 
my  notice  on  more  than  one  occasion  as  meeting  with  considerable 
appreciation. 

Th  "Le  ai  Then,  our  system  has  provoked  a  great  deal  of 
Estate."  criticism  in  respect  of  its  allowing  dealings  with  the 

legal  estate  off  the  register.     This,  it  seems  to  me,  is  its  chief 

*  Since  the  above  was  written,  the  Court  of  Appeal  has  decided  in  favour  of 
the  Treasury,  apparently  on  the  ground  that,  in  accordance  with  the  terms  of 
the  Acts,  the  insurance  fund  is  available  only  for  those  whose  titles  have  been 
submitted  for  verification  by  the  Eegistrar,  as  in  the  case  of  first  registration, 
and  not  for  those  who  get  on  to  the  register  by  means  of  documents  presented 
for  registration  in  the  ordinary  routine  (see  Solicitors'  Journal,  vol.  50,  p.  388). 
The  result  supports  the  view  set  out  above  that  the  system  requires  amendment 
in  respect  of  the  insurance  fund. 
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failing,  though  practically  it  may  prove  to  be  of  less  importance 
than  one  might  imagine.  It  does,  however,  create  an  obstacle  to 
the  general  understanding  and  appreciation  of  the  system  ;  and 
moreover,  so  long  as  solicitors  are  left  responsible  for  the 
carrying  out  of  dealings,  it  tends  to  retain  the  technicalities  we 
are  anxious  to  get  rid  of.  It  would,  of  course,  be  presumptuous 
for  me  to  attempt  to  go  into  these,  but  it  seems  necessary,  for 
anyone  who  wants  to  understand  the  system  at  all,  to  be  aware  of 
the  nature  of  the  difficulty  created. 

This  feature  of  our  Act  seems  to  have  resulted  from  a  desire 
to  make  our  system  less  drastic  than  the  Australian  Torrens 
system  which,  as  mentioned  before,  permits  of  dealings  only  on 
the  register.  It  was  brought  into  prominence  by  a  case — 
Capital  and  Counties  Bank  v.  Rhodes  (Ch.  Div.  1903, 1,  631) — in 
which  it  was  decided  that  although  first  registration  was 
necessary  to  get  the  legal  estate,  that  estate  would  afterwards  pass 
by  an  unregistered  deed,  and  that  the  register  is  not  conclusive 
for  ascertaining  where  the  legal  estate  is.  The  effect  of  this  seems 
to  be  that  a  proprietor  registered  even  with  Absolute  title  need  not 
necessarily  be  the  legal  owner,  and  that  really  to  ascertain  the 
latter,  it  is  necessary  in  all  dealings  to  carry  the  title  back  either 
to  the  first  registered  proprietor,  or  a  registered  purchaser  for 
value.  If  the  result  of  this  is  that  the  deeds  relating  to  dealings 
off  the  register  will  have  to  be  kept  and  disclosed,  we  should  be 
back  again  in  the  mesh  of  the  old  investigation  of  title.  It 
has,  however,  been  stated  that  the  register  is,  as  it  ought  to  be, 
the  only  criterion  of  title.  At  any  rate,  there  is  one  safeguard  to 
restrict  dealings  to  those  on  the  register.  In  the  case  of  a 
purchaser  from  a  mortgagee  under  a  deed  off  the  register,  the 
former  might  get  the  legal  estate  but  could  not  obtain  registration 
except  through  the  last  registered  proprietor  ;  with  the  result 
that  the  mortgagee  selling  might  have  to  go  to  the  mortgagor  to 
get  the  registration  conferred  on  the  purchaser.  To  borrovr  a 
brief  definition  of  the  position  from  an  able  writer  on  the  Torrens 
system,  Mr.  J.  E.  Hogg,  it  may  be  said  that  the  effect  of  the 
English  Act  is  to  give  a  positive  warranty  only ;  that  is,  a  deed 
on  the  register  is  valid,  but  one  off  is  not  necessarily  invalid. 
The  Australian  system  gives  both  a  positive  and  negative 
warranty :  a  deed  is  valid  if  it  is  on  the  register,  and  one  off  the 
register  is  invalid.  The  Scottish  Registry  gives  a  negative 
warranty,  in  declaring  every  deed  not  on  the  register  to  be 
to  a  great  extent  inoperative.      There  can  be  no  question  that 
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both  the  Australian  and  Scottish  systems  are  superior  to  our 
own,  in  leaving  less  doubt  or  uncertainty  as  to  the  real  owner  of 
the  land. 

With  several  of  the  minor  objections  raised  by  some  solicitors, 
most  of  us  will  have  little  sympathy.  Some  complaint  has 
been  made  that  the  Land  Registry  have  sent  what  are  called 
"touting^'  circulars  to  landowners,  setting  out  the  advantages  of 
the  system,  and  recommending  registration  with  Absolute  title. 
So  far  from  there  being  any  objection  to  this,  it  seems  to  me,  as 
I  have  already  indicated,  a  matter  of  great  importance  to  spread 
an  acquaintance  with  the  Registry  and  the  benefits  it  has  to 
offer,  far  beyond  legal  circles.  There  is  no  question  of 
professional  etiquette.  The  system  ought  to  be  widely  advertized, 
so  that  even  where  the  public  do  not  know  how  to  deal  with  their 
land  themselves,  they  may  at  least  understand  the  forms,  and  so 
be  saved  the  risk,  for  example,  of  lending  on  a  Possessory  title 
without  investigation  of  the  prior  title. 

Practical  evidence  of  great  weight  is  available  from 
Building  representatives  of  banks  and  building  societies.     The 

former  are,  of  course,  intimately  concerned  with 
registration  in  their  everyday  practice  of  lending  on  deposit  of 
title  deeds ;  while  the  latter  have  been  affected  in  their  widely 
extended  mortgage  business.  Both  were  very  early  in  the  field,  and 
have  been  able  to  exert  sufficient  influence  to  have  the  system 
adapted  to  some  extent  to  meet  their  particular  requirements. 

It  is  all  the  more  important  to  consider  how  bankers'  loans 
are  affected,  because  it  is  claimed  that  one  of  the  chief  advantages 
of  registration  of  title  is  the  facility  it  offers  for  loans  on  deposit 
of  the  Land  Certificate.  With  Absolute  or  Good  Leasehold  titles 
this  may  be  so ;  but  there  seems  to  be  no  doubt  that  up  to  the 
present  bankers'  loan  business  has  not  been  simplified  by  the 
Possessory  title.  They  get,  it  is  true,  the  benefit  of  protection 
from  fraud  and  the  better  definition  of  the  property;  but  any 
saving  of  trouble  in  respect  of  dealings  subsequent  to  registration 
does  not  yet  outweigh,  it  is  said,  the  disadvantage  of  the  cost  and 
extra  work  involved.  When  there  are  more  Absolute  titles,  or 
the  Good  Leasehold  titles  bear  a  greater  ratio  to  those  merely 
Possessory,  the  benefits  may  commence  to  be  felt. 

Nor  have  building  societies'  representatives,  it  must  be 
admitted,  very  much  to  say  in  favour  of  the  present  position  of 
registration  in  this  country.  They  can  speak  with  a  good  deal 
of  authority,  as  they  have  taken  more   active  interest  and  had 
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more  practical  experience  than  almost  any  other  laymen.  On 
the  question  of  cost  there  has  been  considerable  dissatisfaction. 
The  representative  of  one  of  the  largest  societies  stated,  some 
time  ago,  that  he  had  had  experience  of  1,300  registrations, 
which  had  cost  their  borrowers  on  an  average  two  guineas  each 
more  than  under  the  old  system.  And  there  has  been  complaint 
as  to  the  delay  the  system  causes  them.  Hence,  while  the 
general  opinion  of  building  societies  is  strongly  in  favour  of  a 
system  of  registration,  the  conclusion  arrived  at  seems  to  be  that 
the  extension  of  our  system  to  other  areas  should  be  opposed  for 
the  present.  At  the  same  time,  it  should  be  mentioned  that 
as  regards  protection  from  fraud  and  the  maps,  there  is  an 
appreciation  of  the  benefits  of  the  Registry ;  and  it  seems 
probable  that,  as  in  the  case  of  the  banks,  the  lapse  of  time 
will  bring  into  greater  prominence  the  facilities  of  being  able  to 
ignore  cancelled  dealings. 

Reviewing  as  a  whole  the  present  position  of 
registration  of  title  in  England,  it  is  evident,  I 
think,  that  a  good  system  would  not  only  be  preferred  to  the 
old  methods  of  conveyancing,  but  would  meet  with  general 
appreciation.  While,  however,  our  particular  type  of  registration 
contains  the  main  principles  essential  to  secure  the  benefits  of 
successful  working,  and  is  even  free  from  some  of  the  drawbacks 
of  its  model^  it  has  not  given  complete  satisfaction  up  to  the 
present  time.  Some  of  the  reasons  for  this  partial  failure  have 
been  brought  out  in  the  previous  remarks,  but  summarizing  them, 
we  have — 

First,  the  state  of  transition  from  entirely  different  methods 
necessarily  leads  to  some  complication  and  difficulty.  This  is 
chiefly  due  to  the  impossibility  of  getting  rid  at  once  of  all  the 
unsatisfactory  features  of  the  old  system,  and  to  the  necessity  of 
allowing  the  technical  ways  of  dealing  with  land  which  have 
hitherto  prevailed  to  continue  alongside  the  new  methods.  That 
our  complicated  laud  laws  are  an  important  element  in  detracting 
from  the  benefits  of  registration  is  clear  from  the  facility  of 
dealing  with  land  in  Scotland,  where  there  is  a  deed  registry 
only.  At  the  same  time,  with  the  spread  of  our  system  and  a 
better  understanding  of  its  principles,  things  will  tend  to  improve. 
It  would  be  unreasonable  to  expect  perfect  conditions  in  the  early 
stages  of  its  working. 

Secondly,  there  are  certain  drawbacks  in  the  present  system, 
already  referred  to,  which  call  for  amendment. 

T  2 
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(a)  Permission   to    deal   with    the   legal    estate   off  the 

register  leads  to  uncertainty  as  to  the  exact  position 
of  registered  proprietors,  and  will  tend  to  prevent 
the  public  availing  themselves  of  the  system  to  its 
full  extent.  The  simplicity  of  the  Australian  Torrens 
system  should  be  adhered  to  in  this  respect. 

(b)  Although   the  disadvantage  of  the  sniallness  of  the 

number  of  Absolute  titles  is  not  so  pronounced  as  is 
often  made  out,  the  full  Ijcnefits  of  the  system  are  not 
secured  until  titles  are  Absolute  or  Good  Leasehold. 
The  Registry  should  adopt  a  much  bolder  policy 
in  granting  these  Certificates  whenever  practical 
considerations  show  that  they  can  do  so  without  risk 
or  trouble.  To  assist  such  grants,  the  insurance 
fund  should  be  put  on  a  better  basis,  both  as  regards 
the  contribution  to  be  paid  and  the  adjudication  of 
claim  by  the  Registrar. 

(c)  The  registration  of  Possessory  titles,  which  has  been 

the  main  work  accomplished  up  to  the  present,  has 

caused   some   dissatisfaction  owing  to  the  cost  and 

delay   being    generally    considered    incommensurate 

with  the  advantages  secured,  with  the  result  that  the 

compulsory  provisions  of  the  Act  have  been  felt  as  a 

hardship  to  some  extent.     As  the  result  of  a  closer 

estimate  of  the  insurance  risk,  the  cost  of  Possessory 

title  might   be  reduced ;  but,  if  necessary,  the  State 

should  contribute  to  the  expenses  until  it  is  found 

that  the  groM'th   of  the  work  of  the  department  will 

allow  of  a  much  smaller  fee  being  charged. 

Opponents  of  the  system  have  long  clamoured  for  an  official 

inquiry  into  its  working.     In  the  first  few  years  this  would  have 

been  a  test  of  no  value,  and  was  very  properly  refused.      But 

it  seems  probable  that  such  an  inquiry  will  be  made  before  very 

long  ;   and  it  will,  I  think,  show  that  in  spite  of  the  disadvantages 

I    have    mentioned,    registration  of   title    has    already  produced 

substantial  benefits.     For  its  full  advantages  we  must  be  content 

to  wait ;  but  in  the    meantime    it  is   satisfactory   to  know  that 

the  Registry    officials    are    glad    to  learn  the   views    of  various 

sections  of  the  public — especially,  I  think,   of  such    bodies   as 

our  Institute — and  w^ill  welcome  practical  suggestions. 
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Absteact  of  the  Discussio]^. 

Me.  W.  C.  SHARMAN  said  he  wished  to  congratulate  the 
author  on  the  lucid  and  interesting  manner  in  which  he  had  treated  a 
suhject  which  was  admitted  to  be  both  complicated  and  difficult. 
Registration  of  title  to  land  affected  vast  interests,  and  it  was  a 
question  worthy  of  more  general  consideration  than  it  received.  No 
doubt  there  was  a  tendency  to  look  upon  the  subject  as  one  purely 
connected  with  conveyancing,  but  the  avowed  aim  of  the  Land 
Transfer  Acts — to  reduce  dealings  in  land  to  a  more  scientific  form, 
and  to  provide  security  and  cheapness — should  appeal  to  all  classes 
and  bodies  interested  in  investments  in  real  property.  In  any 
discussion  on  that  subject,  reference  was  generally  made  to  the  strong 
opposition  evinced  on  the  part  of  some  of  the  legal  profession  to  the 
system  of  the  Acts,  and  their  hostility  was  often  attributed  to  self- 
interest.  It  should,  however,  be  remembered  that  the  amendments 
and  simplification  that  the  present  system  had  undergone  in  the  past, 
had  been  due  almost  entirely  to  lawyers.  It  was  only  necessaiy  to 
refer  to  the  reforms  effected  by  the  Conveyancing  Act  of  1881,  to 
show  that  the  legal  profession  had  not  been  averse  to  any  measures 
tending  towards  the  simplification  of  title.  Many  of  their  objections 
were  due  rather  to  a  knowledge  of  the  pitfalls  which  might  abound  in 
tampering  with  the  title  to  land.  On  the  other  hand,  it  must  be 
admitted  that  the  present  system  was  capable  of  great  improvement. 
Sir  Howard  Elphinstone  had  estimated  that  a  fresh  investigation  of 
title  took  place  on  the  average  once  in  ten  years,  and  if  this  were 
accepted  as  being  even  approximately  correct,  it  would,  he  thought, 
be  agreed  that  any  method  by  which  the  labour  involved  in  those 
frequent  investigations  could  be  reduced,  would  be  of  great  benefit  to 
the  community.  The  atithor,  on  page  248,  referred  to  the  conflicting 
systems  of  Registration  of  Deeds,  and  Registration  of  Title,  as 
exemplified  by  the  Scottish  and  Australian  systems,  and  clearly 
pointed  out  their  difference.  It  was  interesting  to  note  that  registra- 
tion of  deeds  relating  to  freeholds,  was  introduced  into  England  as 
early  as  1536,  by  means  of  the  Statute  of  Enrolments,  but  proved  a 
failure,  although  it  succeeded  in  further  complicating  the  method  of 
conveying  land.  A  system  analogous  to  registration  of  title  had, 
however,  been  in  existence  since  feudal  times  in  the  form  of  copyhold 
tenm-e.  Registration  of  title  had  been  aptly  described  as  being 
identical  in  principle  with  copyhold  tenure,  relieved  of  its  oppressive 
feudal  incidents.  The  fines  might  have  disappeared,  but  their  place 
had  not  been  unworthily  filled  by  the  fees  of  the  modern  system. 

On  referring  to  the  working  of  the  Land  Transfer  Acts,  the  main 
point  apparent  was  the  small  number  of  absolute  titles  that  had  been 
granted,  and  Mr.  Hart's  contention  that  that  was  not  necessarily 
evidence  of  the  failure  of  the  .A.cts  was,  he  thought,  fully  justified. 
In  addition  to  the  point  mentioned  by  Mr.  Hart  as  to  the  large 
number  of  leasehold  properties  in  which  it  was  not  possible  to  obtain 
an  absolute  title,  it  had  to  be  remembered  that,  to  a  purchaser  who 
was  in  no  immediate  expectation  of  having  to  deal  with  the  property, 
a  possessory  title  was  all  that  was  required.  Although,  under  the 
new  rules,  the  cost  of  obtaininsr  an  absolute  certificate  had  been  to  a 
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great  extent  deferred,  the  initial  cost  was  still  greater  than  that 
incurred  in  obtaining  a  possessory  title,  while  in  addition  there  was 
always  a  fear  that  otficial  requisitions  might  cause  trouble  or  dela}". 
Apart  from  the  protection  alForded  by  the  insurance  fund  in  respect 
of  past  transactions,  there  was  no  immediate  benefit  to  be  gained  by 
an  absolute  registration,  and,  moreover,  any  advantage  which  might 
occur  in  the  future  would  be  shared  with  the  next  purchaser.  As 
actuaries  were  aware,  benefits  of  that  contingent  nature  were  liable  to 
be  somewhat  heavily  discounted ;  and,  until  it  was  possible  for  a 
purchaser  to  have  the  vendor's  title  investigated  at  the  liegisti'y,  and 
an  absolute  certiftcate  granted  at  less  cost  than  under  the  present 
system  of  taking  a  conveyance  and  registering  with  possessor^'  title, 
he  did  not  think  there  would  be  any  great  increase  in  the  number  of 
absolute  titles.  In  some  cases,  however,  under  the  present  arrange- 
ment, it  might  be  advantageous  to  I'cgister  immediately  with  an 
absolute  title.  For  instance,  a  vendor  and  purchaser  might  agree  to 
share  in  due  proportion  the  cost  of  an  absolute  registi'ation,  the 
investigation  to  be  carried  through  by  the  Registry,  and  the 
purchaser  nominated  as  owner  ;  or  the  owner  of  an  estate  to  be 
developed  might  register  with  absolute  title,  and  obtain  land  certifi- 
cates, made  out  in  the  names  of  intending  purchasers.  Again,  a 
purchaser  might  be  in  expectation  of  having  in  the  near  future  to 
create  a  mortgage  on  the  property.  As  in  such  a  case  he  would  have 
to  bear  both  his  own  and  the  mortgagee's  costs,  the  grant  of  an 
absolute  title  would  result  in  a  considerable  saving  in  the  cost  of  the 
mortgage.  In  the  great  majority  of  cases,  however,  the  possessory 
title,  which  was  a  distinct  step  towards  an  absolute  title,  would  seem 
to  be  sufficient,  and  such  a  title  was  all  that  was  needed  in  the  case 
of  an  insurance  company  making  investments  of  a  permanent  nature. 
Mr.  Hart  had  expressed  a  hope  that  the  fees  for  possessory  registra- 
tion might  be  reduced.  In  view  of  the  fact  that  that  method  of 
registration  was  compulsory,  he  (Mr.  Sharman)  thought  the 
members  would  agree  that  the  cost  should  be  reduced  to  its  lowest 
limits.  He  had  seen  it  stated  that  the  fees  paj'able  were  practically 
double  the  amount  of  those  that  prevailed  when  possessory  registra- 
tion was  voluntarv.  Of  course  the  premium  required  for  the 
insurance  risk  was  included  in  those  increased  fees,  but,  in  the  face  of 
the  Australian  experience,  it  seemed  that  the  actual  cost  of  the  risk 
was  a  very  small  matter,  and  some  reduction  in  the  cost  of  this 
method  of  registration  might  be  possible. 

liefei'ring  to  morttjages,  it  was  interestinor  to  learn  from  Mr.  Hart 
that  the  saving  of  expense  which  should  accompany  the  registration 
system  might,  in  some  few  cases,  allow  of  a  higher  rate  of  interest 
being  obtained.  While  fully  admitting  that  mortgages  of  land  were 
a  security  somewhat  less  easily  affected  by  the  various  influences  that 
governed  the  rate  of  interest,  one  would  have  thought  that  the 
improved  security  resulting  from  the  insurance  fund,  and  the 
increased  facilities  for  dealing  with  registered  land,  would  have  had  a 
tendency  rather  to  low^er  the  rate.  Perhaps  that  might  be  made 
clearer.  If  the  market  rate  of  interest  fell,  an  existing  mortgagor 
was  precluded  for  some  time  from  taking  advantage  of  it,  owing  to 
the  necessity  of  giving  notice,  and  the  heavy  costs  incurred  in  making 
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a  transfer.  If  those  costs  were  considerably  reduced  under  a 
complete  system  of  registration,  mortgages  of  land  would  tend  to 
become  more  fluid,  and  this  would  operate  in  the  direction  of 
benefiting  the  mortgagor  rather  than  the  mortgagee.  A  point  might 
be  noticed  with  regard  to  the  power  of  chargees  of  registered  land. 
Under  the  non-registration  system,  a  mortgagor  would  lose  his  equity 
of  redemption,  if  the  mortgagee  entered  into  possession  and  held  the 
land  for  twelve  years  without  acknowledging  the  mortgagor's  right. 
It  was,  however,  provided  by  the  Act  that  no  title  adverse  to,  or  in 
derogation  of,  the  registered  proprietor  should  be  acquired  by  length 
of  possession,  and  as  the  mortgagor  still  remained  as  registered 
proprietor,  the  right  of  the  mortgagee  to  obtain  the  equity  of 
redemption  would  be  barred.  The  point  was  not  of  much  practical 
importance,  but  was  interesting  in  regard  to  the  change  in  the 
relative  positions  of  mortgagor  and  mortgagee  effected  by  the  Acts. 
A  question,  interesting  perhaps  to  insurance  companies,  arose  in 
connection  with  mortgages  or  purchases  of  immediate  or  reversionary 
interests.  When  the  funds  or  part  of  them  consisted  of  real  property, 
held  by  trustees,  the  office  would  have  no  notice  of  any  change  in  the 
investments.  The  1875  Act  included  provisions  whereby  any  person 
interested  in  unregistered  land,  such  as  entitled  him  to  object  to  any 
disposition  being  made  without  his  consent,  might  lodge  a  caution 
entitling  him  to  fourteen  days'  notice  of  any  proposed  registration. 
It  was  stated  in  Mr.  Brickdale's  work  on  the  Act  that  that  clause  was 
interpreted  very  liberally,  but,  on  the  other  hand,  if  a  caution  were 
lodged  without  reasonable  cause,  the  person  lodging  the  same  should 
be  liable  to  make  compensation.  It  seemed  doubtful  as  to  whether  a 
caution  lodged  by  an  office  in  respect  to  mortgages  of  reversionary 
interests  would  be  held  to  be  reasonable.  Certainly  some  provision 
enabling  cautions  to  be  lodged  in  respect  of  unregistered  land  in  the 
compulsory  area  would  be  useful,  inasmuch  as  the  office  would  then 
have  notice  of  any  application  which  might  be  made  to  register  the 
property  on  a  sale.  With  reference  to  the  case  of  Attorney-General 
v.  Odell,  he  certainly  thought  there  was  some  justification  for  the 
action  of  the  Treasury.  It  was  not  so  much  the  amount  at  stake  as 
the  principle  involved.  Odell  had  no  title  to  the  property  upon  the 
forgery  being  discovered,  and  his  loss  was  not  primarily  due  to  an 
error  in  the  llegistry  necessitating  its  rectification.  This  extended 
protection  against  forgery  was  somewhat  comprehensive,  and  if  the 
decision  were  affirmed,  it  would  appear  that  the  protection  afforded  to 
an  innocent  transferee  under  a  forged  transfer  of  land,  was  greater 
than  that  which  obtained  in  the  case  of  an  innocent  transferee  under 
a  forged  transfer  of  stock.  The  question  as  to  the  further  extension 
of  the  area  within  the  scope  of  the  Acts  was  of  some  interest,  but 
owing  to  the  great  opposition  such  extension  would  not  appear  to  be 
probable.  At  the  present  time  the  Corporation  of  the  City  of 
London  were  inviting  information  as  to  the  working  of  the  Acts 
from  registered  proprietors  and  conveyancing  solicitors,  and  he  found 
that  the  replies  received  had  been  nearly  all  unfavourable.  As, 
however,  the  compulsory  provisions  of  the  Act  had  only  been  applied 
to  the  City  for  some  three  years,  the  benefits  of  the  system  would  not 
have  had  time  to  become  apparent.     If  he  might  express  an  opinion. 


276  Some  Aspects  of  Registration  [July 

legislation  permitting  existing  possessory  titles  to  be  converted,  in 
suitable  cases,  into  absolute  or  good  leasehold  titles,  without  further 
expense,  would  tend  to  make  the  system  more  popular,  and  would 
draw  attention  to  its  inherent  advantages. 

Mr.  J.  S.  IIUBINSTEIN  (a  visitor)  wished  in  the  first  instance 
to  make  a  reference  to  the  history  of  the  subject,  because  he  desired 
to  satisfy  the  members — as  he  thought  he  w^ould  be  able  to  do — that 
everv  practical  expert  was  opposed  to  the  system.  As  would  be  learned 
frona  the  paper,  the  Land  Registry  system  was  not  a  new  system  in 
this  country.  It  was  first  introduced  in  the  year  1862  by  the  late 
Lord  Westbury.  At  that  time  Lord  St.  Leonards  opposed  the 
measure  as  firmly  as  he  could,  and  he  need  not  remind  the  members 
that  his  lordship  was  undoubtedly  the  greatest  real  property  lawyer  of 
the  century,  if  not  of  all  centuries.  Notwithstanding  Lord 
St.  Leonards'  opposition,  the  sj'stem  was  brought  into  operation,  and, 
as  the  author  had  stated  in  the  paper,  it  proved  a  complete  failure. 
The  next  expert  who  took  the  matter  in  hand  was  Lord  Cairns,  who 
came  second  to  Lord  St.  Leonards  as  a  practical  expert  in  conveyancing. 
Lord  Cairns  believed  at  the  time  that  it  was  possible  for  a  registration 
system  to  be  introduced  into  the  country  which  would  have  beneficial 
results,  and  consequently  he  was  responsible  for  the  Land  Transfer 
Act  of  1875.  Lord  Cairns,  in  dealing  with  the  subject,  came  to  the 
conclusion  that  the  reason  why  the  1862  Act  had  failed  was  because 
it  onl}'  provided  for  the  registration  of  absolute  titles,  as,  having 
regard  to  the  complicated  titles  that  existed  in  this  country, 
it  was  found  practically  impossible,  owing  to  the  expense  and 
dela}'-  of  investigating  earlier  titles,  to  place  on  the  register 
absolute  titles.  Lord  Cairns  thought  he  could  get  over  that 
difficulty  by  placing  on  the  register  three  characters  of  title — 
Possessory,  Qualified,  and  Absolute — and  no  doubt  it  was  iu  his 
mind  at  the  time  that  in  the  course  of  years  the  possessory  title 
would,  automatically  as  it  were,  mature  into  the  absolute  one.  The 
Act  of  1875  (of  which  Lord  Cairns  was  the  author)  was  brought 
into  operation,  but  after  four  or  five  years'  experience  Lord  Cairns 
discovered  that  it  was  absolutely  unworkable.  He  found  out  that 
the  possessory  title  that  was  registered  would  not  mature  into  the 
absolute  one,  the  result  being  that  he  set  to  work  to  reform 
conveyancing  in  another  direction.  As  a  result  of  those  labours,  the 
Conveyancing  Act  of  1881  was  passed,  the  Act  under  which  convey- 
ancing was  dealt  with  at  the  present  time  in  this  country.  That  Act 
of  1881,  which  was  the  Act  the  advocates  of  registration  wished  to 
repeal,  was,  in  his  opinion,  as  far  as  this  country  was  concerned,  an 
admirable  one.  It  cut  down  the  length  of  the  titles,  and  further 
placed  solicitors'  remuneration  on  a  sound,  rational,  and  well -understood 
basis,  the  basis  on  which  solicitors  were  now  paid  being  a  very  moderate 
scale  of  ^Os.  per-cent  up  to  £1,000,  £1  per-cent  from  £1,000  to 
£5,000,  and  then  less  and  less,  until  it  became  ultimately  5s.  per- 
cent ;  so  that  if  any  of  the  members  desired  to  sell  property  worth, 
say  £100,000,  they  would  have  to  pay  the  solicitor  £295  for  the 
work  done  in  connection  with  the  transaction.  Lord  Cairns, 
having  placed  the  conveyancing  practice  of  the  country  on  that 
basis,  did  a  marvellously  good   work  for  the  whole  of  the  public. 
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He  mentioned  these  facts  because  two  of  the  greatest  experts  in 
connection  with  the  matter,  Lord  St.  Leonards  and  Lord  Cairns, 
deliberately  set  aside  the  registration  system  as  being  absolutely 
unworkable  in  this  country,  and  proceeded  on  other  lines.  Although 
Lord  Cairns  gave  up  the  Act  of  1875  as  unworkable,  Lord  Halsbury, 
the  year  after  he  took  office,  brought  in  a  Bill  to  make  the  system 
compulsory.  The  result  was  the  creation  of  the  large  office  in 
Lincoln's  Inn  Fields.  When  the  Compulsor}'  Act  was  passed,  it  was 
stated  that  it  was  only  to  be  tried  in  one  county  for  three  years  as  an 
experiment.  The  three  years  came  to  an  end  in  December,  1901,  and 
everybody  naturally  expected  that  an  enquiry  would  be  held,  but  such 
had  not  yet  taken  place.  Another  important  consideration  was,  that 
opponents  of  the  system  were  hampered  in  dealing  with  the  question, 
owing  to  the  absence  of  figures.  For  the  first  four  years  after  the  system 
came  into  operation  a  return  was  made  annually,  up  to  1902,  giving 
the  number  of  titles  registered  as  Possessory,  Qualified,  and  Absolute, 
respectively  ;  but,  after  1902,  notwithstanding  the  pressure  brought 
to  bear  on  the  Government,  they  had  absolutely  refused  to  give  any 
returns  showing  what  the  figures  were.  Dealing  a  little  more 
practically  with  the  system  itself,  in  the  first  place  the  merit  claimed 
tor  it  was  its  simplicity.  He  held  in  his  hand  Mr.  Brickdale's 
book  of  over  600  pages  on  the  Act.  Anyone  who  desired  to 
make  himself  acquainted  thoroughly  with  the  nature  of  the 
system  could  do  so  if  he  read  through  the  book.  Referring  to 
the  statement  on  page  216,  that  changes  had  to  be  made  from 
time  to  time  when  the  need  for  them  was  apparent,  he  would 
remark  that  when  the  Act  Avas  first  brought  into  operation  in 
1899,  there  were,  in  addition  to  the  Act  of  1875,  which  was  made 
compulsory  by  the  Act  of  1897,  280  rules  issued,  with  ^7  forms ;  but 
in  1901  the  whole  of  the  earlier  rules  were  repealed,  and  there  were 
now  in  existence  371  rules,,  with  72  forms.  That  was  the  simple 
system  which  the  authorities  were  urging  should  be  extended  all  over 
the  country  ;  and  yet  the  author  had  stated  that  the  Land  liegistry 
proposed  to  make  further  alterations,  as  the  need  for  them  from  time 
to  time  arose.  One  would  have  thought  that,  before  the  system  was 
made  compulsory,  care  would  have  been  taken  to  draw  up  rules  which 
would  meet  all  cases,  and  not  throw  the  expense  that  had  been 
involved  on  people  who  had  dealings  at  the  present  time  with  land. 
Lord  Cairns'  idea  with  regard  to  possessory  certificates  was  that  in 
course  of  time  they  would  mature  into  absolute  titles.  As  a  matter 
of  fact,  it  was  now  admitted  by  the  Registry  itself  that  that  result 
could  not  be  brought  about.  For  instance,  in  the  case  of  any  deed 
which  was  prepared  purporting  to  convey  a  property  to  a  person,  the 
Registry  would  not  look  behind  that  deed  to  see  the  state  of  the 
title  ;  they  expressly  excluded  any  prior  dealings  with  the  property, 
but  looked  at  that  deed  only.  The  Registry  admitted  that,  at  the 
time  the  deed  was  brought  in,  there  might  be  a  large  mortgage  on 
the  property,  but  the  Registry  shut  its  eyes  to  the  existence  of  that 
mortgage.  He  asked  every  reasonable  person  present  how  the 
certificate  of  the  Registry,  which  did  not  disclose  that  there  was  a 
mortgage  on  the  property,  could  ever  become  a  good  root  of  title, 
having  regard  to  the  fact  that  the   Registry  said  they  could  not 
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guarantee  what  had  gone  in  front  of  it.  In  his  opinion,  it  was  alwa3's 
necessary  to  have  an  independent  investigation.  The  case  of  the 
Capital  and  Counties  Bank  v.  lihodes,  referred  to  in  the  paper, 
was  a  very  important  one,  and  showed  the  dangers  of  the  system. 
The  matter  was  somewhat  technical,  but  the  Act  of  1897  said  that 
the  legal  estate  could  not  he  obtained  unless  the  purchase  deed  was 
registered  ;  but  the  Court  of  Appeal  had  said  that,  once  the  legal 
estate  was  on  the  register,  the  Kegistry  could  be  ignored  in  subse- 
quent transactions.  The  law  required  them  to  put  the  property  on 
the  register  for  the  first  time,  and  that  having  been  done  it  could  be 
dealt  with  outside  of  the  Registry.  He  suggested  that  that  decision 
cut  the  ground  from  under  the  whole  system,  and  showed  how 
absolutely  unworkable  it  was.  He  was  rather  startled  in  reading  the 
paper  to  notice  the  manner  in  which  the  author  referred  to 
mortgages.  There  was  a  form  provided  by  the  Act,  but  it  was 
admitted  by  the  author  that  the  form  did  not  meet  a  very  large 
number  of  conditions  and  circumstances  which  the  ordinary 
mortgagee,  exorcising  ordinary  precautions,  was  bound  to  adopt.  A 
laj'man  was  not  acquainted  witli  the  practical  details  which  a 
practising  solicitor  was  bound  to  understand  ;  it  required  a  law  expert 
to  approach  a  subject  of  the  kind.  The  author  remarked,  on  page  258, 
"  It  is  said  that  without  the  ownership:)  of  the  property,  or  what  is 
called  the  '  legal  estate  ',  the  mortgagee  is  without  certain  powers. 
Apparently  he  cannot  distrain  for  rent,  and  it  is  doubtful  whether  he 
can  bring  an  action  for  ejectment  of  tenants,  which  in  some  circum- 
stances may  be  necessary ;  nor,  in  the  case  of  leaseholds,  can  he 
rectify  a  breach  of  covenant."  Those  were  things  he  could  not  do  if 
he  relied  on  the  form  issued  by  the  Registry.  "  In  what  proportion 
of  cases  he  would  require  to  make  use  of  such  rights  it  is  difficult  to 
say,  but  probably,  in  the  great  majority  of  small  mortgages  at  any 
rate,  there  is  no  necessity  to  provide  for  them."  But  how  were  they 
to  know  when  making  a  mortgage  whether  anything  of  the  kind  was 
necessary  ?  They  did  not  know  whether  it  would  be  necessary  to 
serve  notice  on  the  tenants,  nor  whether  it  would  be  necessary  to 
bring  an  action  for  ejectment.  Personally,  he  would  say  that  a 
solicitor  was  guilty  of  negligence  who  simj^ly  relied  on  the  form,  and 
did  not  take  a  proper  mortgage.  He  thought  he  had  said  sufficient 
to  show  that  even  the  72  forms  at  present  issued  were  not 
sufficient  to  enable  a  solicitor  to  carry  out  an  ordinary  mortgage 
transaction,  which  was  a  matter  of  every-day  work  in  every  solicitor's 
office.  With  regard  to  the  question  of  absolute  titles,  the  Registry 
said  that  although  it  was  true  that  everybody  was  now  registering 
possessory  titles,  that  was  not  what  they  intended  should  happen  ; 
they  must  wait  until  an  absolute  title  was  obtained.  He  had,  however, 
had  some  experience  already  of  how  registering  absolute  titles  hampered 
business.  A  client  of  his,  a  land  society,  bought  a  property  with  an 
absolute  title,  but  the  difficulties  connected  with  the  matter  had  become 
so  great  that  they  had  to  ignore  the  fact  that  it  was  registered,  and 
to  grant  their  conveyances  as  before  registration.  In  another  case, 
which  came  under  his  notice  not  very  long  ago,  a  land  society  whose 
practice  it  was  to  issue  their  conveyances  free  of  cost  to  the 
purchasei's,  negotiated  for  the  purchase  of  an  estate.      After  two  or 
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three  months'  negotiation,  terms  were  agreed  upon,  but  when  the 
contract  for  the  purpose  of  earrving  out  the  purchase  was  obtained, 
it  was  discovered  that  the  laud  had  been  registered  with  an  absolute 
title.  The  society  declined  to  proceed  further,  because  they  came  to 
the  conclusion  that  their  business  would  be  greatly  hampered  if  they 
bought  an  estate  under  such  conditions.  The  Land  Eegistry  had  not, 
however,  been  content  with  having  only  three  kinds  of  titles.  They 
found  it  necessary  to  invent  a  fourth,  called  a  "  good  leasehold"  title. 
Under  Lord  Cairns'  Act  of  ISSl,  there  was  one  title  and  one  title 
only,  the  absolute  title.  In  the  present  registration  system  there 
were  now  four  sorts  of  title  ;  and  the  fact  that  there  was  a  choice  of 
four  titles  instead  of  one  did  not  make  for  simplicity.  In  every  other 
country  where  a  registration  system  existed  there  was  one  title  only, 
the  absolute  title.  The  good  leasehold  title  seemed  to  have  been 
thought  of  and  introduced,  because  the  Eegistry  Office  had  an  idea, 
adopted  by  Mr.  Hart,  that  when  a  lease  was  taken  up  the  lessee  was 
precluded  by  the  laws  from  investigating  the  lessor's  title,  xso 
person  coald  be  obliged  to  take  up  a  lease  without  investigation 
unless  he  voluntarily  contracted  to  do  so.  In  practice  few  people 
took  up  the  lease  of  a  valuable  property,  without  ascertaining  some- 
thing about  the  right  of  the  lessor  to  grant  the  lease.  The  returns 
which  had  been  made  up  to  the  present  time  showed  that  between 
£60,000  and  £G.5,C00  a  year  was  expended  in  dealings  with  property 
in  London,  in  addition  to  the  cost  under  Lord  Cairns'  Act.  He  would 
like  to  have  said  a  few  words  about  the  delay  caused  by  the  system, 
but  time  would  not  permit.  Then  it  was  said  that  the  system  of 
registration  prevented  fraud.  In  his  opinion,  however,  it  opened  a 
wide  door  to  fraud.  Two  cases  had  akeady  come  under  the  notice  of 
the  Com-ts  which  proved  this  statement  up  to  the  hilt — the  cases 
of  Attorney  -  General  v.  Odell  and  Jfarsliall  v.  Eohertson. 
Anyone  could  go  to  the  Eegistry  with  a  deed  and  receive  it  back 
marked  "  Eegistered,"  and  also  a  certificate  of  registration.  Thus 
two  documents  of  title  were  created  in  place  of  one.  This  duplication 
of  documents  gave  an  easy  opportunity  of  committing  fraud.  He 
would  like  Mr.  Hart  to  listen  to  the  facts  of  a  case  which  had  not 
been  referred  to  in  his  paper.  A  person  obtained  a  deed  with 
reference  to  some  land  at  Hampstead,  purporting  to  convey  the 
property  to,  say,  Mr.  Brown.  That  deed  was  taken  into  the  Eegistry, 
and  without  any  question,  registered,  and  Mr.  Brown  brought  out  of 
the  Eegistry  his  deed,  which  purported  to  show  he  was  the  o^^Tier  of 
the  property,  together  with  a  certificate  showing  the  same  thing.  He 
promptly  went  and  deposited  the  certificate  with  two  ladies  who  lent 
a  sum  of  money  upon  them.  L^nfortunately  the  true  owner  of  the 
land  was  not  aware  of  the  transaction,  but  he  became  aware  of  the 
fact  about  nine  months  afterwards.  He  then  brought  an  action 
against  the  two  ladies  to  rectify  the  Eegister  by  removing  their 
charge,  and  the  Judge  stated  that  although  he  was  very  sorry  for 
them,  as  they  had  lent  their  money  on  documents  which  a  lay  person 
might  believe  to  be  of  value,  their  charge  was  absolutely  valueless. 
This  was  an  instance  of  how,  in  his  opinion,  the  present  registration 
system  facilitated  fraud. 

Me.  J.  B.   GILLISOX  desired,  in  the  first  place,  to  express  his 
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appreciation  of  Mr.  Hart's  services  in  giving  to  the  Institute  the 
results  of  his  experience  and  researches  on  the  subject.  It  was  one 
of  perhaps  greater  importance  to  lenders  than  to  purchasers,  for 
lenders  did  not,  as  a  rule,  trouble  about  what  was  being  done  with  a 
property  so  long  as  the  interest  on  the  advance  was  regularly  paid, 
and  years  might  therefore  elapse  before  any  fraud  was  discovered. 
He  was  pleased  to  notice  that  Mr.  Hart  approved  of  a  system  of 
registration  of  title.  What  every  purchaser  and  lender  wanted  was 
a  good  title.  If  there  were  no  registration  of  title,  the  purchaser 
bought,  and  the  lender  advanced,  on  the  opinion  of  his  solicitor.  A 
system  of  registration  of  deeds  only  enabled  the  solicitor  to  express 
that  opinion  more  speedilv  and  with  less  necessity  for  inquiry. 
However  reliable  and  trustworthy  a  solicitor  might  be,  there  was 
always  the  risk — a  small  one  no  doubt,  but  still  a  risk — that  the  title 
might  not  be  good,  in  which  case  the  purchaser  or  lender  suffered. 
With  registration  of  title  there  was  practically  a  Government 
guarantee,  and  consequently  greater  safety  and  expedition.  He 
made  those  remarks  notwithstanding  what  had  fallen  from 
Mr.  Rubinstein,  because  he  had  had  a  long  experience  of  the 
Australian  Acts.  An  important  consideration  was  the  question  of 
cost.  There  would  always  be  a  certain  amount  of  opposition  from 
solicitors,  whose  work  and  remuneration  would  no  doubt  be  reduced 
in  the  long  run  by  a  system  of  registration  of  title.  If  one  solicitor's 
opinion  was  as  good  as  another's,  why  should  a  title  be  investigated 
up  to  a  certain  point  more  than  once?  There  was  clearly  a  saving 
to  be  made  there.  It  had  been  stated  that  titles  were  investigated 
every  ten  j^ears.  Why  should  they  be  investigated  more  than  once  up 
to  a  certain  point  ?  Let  tbat  investigation  be  made  by  a  properly 
qualified  man,  who  would  then  give  a  certificate,  and  the  matter  was 
finished.  When  a  liegistrar  of  Titles  had  made  his  examination  and 
expressed  his  opinion,  a  definite  point  had  been  reached,  and  future 
investigations  need  not  go  back  further  than  that  particular  jwint. 
There  was  no  reason  why  that  examination  should  be  more  costly 
than  that  by  a  solicitor.  He  had  had  considerable  experience  of  the 
working  of  the  Torrens  Acts  in  Australia,  and  could  testify  to  the 
simplicity  and  value  of  the  system.  It  was  not  at  all  unusual  for  a 
borrower  to  walk  into  an  office  and  produce  his  title — not  a  big 
bundle  of  deeds,  but  a  sheet  of  parchment  with  the  land  duly 
described  and  shown  on  a  plan  in  the  margin.  Subsequent  steps  to 
obtain  a  loan  were  easy,  and  when  it  had  been  granted  the  company's 
solicitors  did  not  take  long  to  prepare  a  mortgage,  register  it,  and 
pay  over  the  money.  The  cost  was  much  less  than  it  would  be  under 
the  general  law,  usually  about  one-half.  Mr.  Rubinstein  stated  that 
it  cost  £295  to  transfer  a  property  of  the  value  of  £100,000.  He 
would  like  to  know  what  some  of  the  solicitors  in  England  would  say 
to  the  scale  of  mortgage  fees  in  Australia,  namely,  £1  per  £1,000  over 
£5,000.  A  mortgage  could  be  prepared  in  Adelaide  for  1  h  guineas 
up  to  £500,  and  the  scale  of  fees  in  connection  with  the  transfer  of 
land  was  exceedingly  low.  It  was  not  unusual  in  Australia  to  insist 
at  the  time  of  lending  that  land  under  the  general  law  should  be 
brought  under  the  Act,  or  to  charge  a  slightlv  higher  rate  of  interest 
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II  it  were  not.     One  reason  for  that  was  that  there  was  much  delay 
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and  expense  in  the  event  of  foreclosure  if  the  land  were  under  the 
ceneral  law.  He  had  known  of  many  cases  in  which  the  whole  cost 
of  foreclosure  under  the  Act  did  not  exceed  £20,  and  that  without 
vexatious  delays.  In  Victoria,  where  a  mortgage  was  taken  under 
the  general  law,  and  the  land  was  subsequently  brought  under  the 
Act,  it  used  to  be  necessary  to  obtain  a  fresh  mortgage  under  the 
Act.  If  this  had  not  been  done,  although  the  land  was  under  the 
Act  the  mortgage  was  not,  and  foreclosure  proceedings  would 
therefore  have  been  necessary  under  the  general  law.  Xow,  however, 
under  an  Act  passed  in  Xovember,  190i,  application  might  (not 
must)  be  made  to  the  Commissioner  of  Titles  instead  of  to  the  Court, 
thus  simplifying  the  procedure  and  minimizing  the  expense.  The 
examination  of  securities  in  the  office  was  very  simple.  The 
certificate  of  title,  with  mortgage  to  the  company  duly  registered, 
and  a  duplicate  mortgage  also  marked  registered,  were  sufficient.  No 
big  bundles  of  deeds  with  solicitor's  list  and  certificate  attached  were 
required.  That  was  a  great  saving  of  time  to  the  auditors  also. 
The  great  bulk  of  alienated  real  estate  in  Australia  was  held  under 
the  Torrens  Acts.  One  of  the  main  principles  upon  which  Sir  H.  R. 
Torrens  founded  his  plan  was  the  registration  of  incumbrances,  to  be 
ascertained  on  inspection  of  the  register.  In  Victoria  the  land 
described  in  a  certificate  of  title  was  held  subject,  (1)  to  the 
reservations  therein  contained ;  (2)  to  any  rights  under  adverse 
possession ;  (3)  to  any  public  lights  of  way  ;  (4)  to  any  easements 
acquired  by  enjoyment  or  user ;  (5)  to  any  unpaid  rates  ;  (6)  to  any 
mining  license.  ^Members  would  particularly  observe  that  the  last 
five  did  not  require  to  be  registered  on  the  title.  "When  the  Torrens 
system  was  introduced,  even  unpaid  rates  were  not  a  charge  on  the 
land.  Since  then  the  Legislature  had  adopted  the  device  of  making 
wholesale  statutory  charges.  In  Melbourne  there  was  a  heavy 
liability  for  connection  with  the  sewerage  system  and  a  special  rate ; 
under  the  Health  Acts  there  was  the  cost  of  private  roads  and  rights 
of  way  as  well  as  sanitation ;  under  the  Vermin  Destruction  Acts 
there  was  the  cost  of  rabbit  destruction  on  the  land,  and  half  roads 
adjoining,  as  well  as  wire  netting  ;  under  Water  Acts  there  were 
irrigation  charges  ;  under  Drainage  Acts  there  was  a  share  of  charges ; 
and  under  Thistles  Acts  there  were  charges  for  the  destruction  of 
noxious  weeds,  and  there  might  be  others.  All  these,  however,  could 
readily  be  provided  for  by  inserting  a  clause  in  any  new  Act  that  all 
subsequent  charges  on  the  land  must  be  notified  as  incumbrances. 
In  Melbourne  the  building  societies  often  took  transfers  {i.e., 
conveyances)  absolute  in  form,  and  a  deed  of  defeasance  was 
executed  by  the  society.  That  was  not  illegal,  though  opposed  to 
the  policy  and  intention  of  the  Legislature.  Members  would  observe 
that  a  mortgagor  had  no  apparent  interest  in  the  land  on  the 
register ;  while,  at  the  same  time,  he  had  such  an  interest  under  the 
deed  of  defeasance  which  was  not  registered.  Obviously,  difficulties 
must  arise,  if  judgment  were  signed  against  the  mortgagor,  and  an 
attempt  made  to  sell  his  interest  in  the  land.  He  quite  appreciated 
the  necessity  in  this  country  for  registration  of  leasehold  titles.  In 
Australia  there  had  not  been  any  great  necessity.  Indeed,  he  fancied 
the  policy  of  the  Torrens  Acts  had  had  something  to  do  with  the 
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disinclination  of  the  people  to  have  anything  to  do  with  long 
leaseholds.  If  the  value  of  a  leasehold  were  anywhere  near  the  value 
of  the  freehold,  tlie  purchaser  wanted  the  freehold.  He  was  not 
disposed  to  allow  the  ground  landlord  to  sit  still  and  do  nothing, 
while  all  the  time  a  valuable  "  unearned  increment "  might  be 
accruing.  He  recollected  an  estate  in  one  of  the  suburbs,  to  be 
leased  on  building  lots  for  99  years.  The  owners  could  not  dispose 
of  it,  as  people  went  elsewhere,  and  he  (Mr.  Gillison)  thought  they 
were  compelled  to  sell  as  freehold.  In  connection  with  the  assurance 
fund,  another  instance  occurred  to  him  besides  that  mentioned  in 
Mr.  Hart's  paper,  that  of  Mcsser  v.  Gihhs.  Mrs.  Messer,  the 
owner,  lived  in  Scotland.  She  gave  a  Power  of  Attorney  to  her 
husband,  who  visited  Australia  and  lodged  it  and  the  certificates  of 
title  with  a  solicitor.  The  solicitor  forged  a  transfer  (conveyance) 
from  the  attorney  to  a  mythical  person  called  Cameron,  and  then 
prepared  a  mortgage  from  Cameron  for  £3,000.  The  forgery  and 
fraud  were  discovered,  the  solicitor  absconded  and  could  not  be 
traced.  Mrs.  Messer  was  granted  by  the  House  of  Lords  a  fresh 
certificate  of  title  free  of  incumbrance,  but  the  unfortunate  lenders 
got  nothing  out  of  the  insurance  fund,  and  had  to  pay  the  costs.  It 
seemed  to  him  that  the  above  was  so  close  to  a  case  tliat  would  be 
covered  by  the  Insurance  Fund  clauses  of  the  Act,  that  the  lenders 
should  have  been  indemnified.  One  of  the  preliminary  steps  to  bring 
land  under  the  Act  was  a  survey,  and  it  was  not  infrequent  to  find  a 
considerable  surplus  over  the  area  given  in  the  old  general  law  title — 
a  surplus  sufficient  in  value  to  cover  the  cost  of  bringing  the  land 
under  the  Act. 

Me.  H.  ROSS  GILES  (a  visitor)  remarked  that  he  was  diffident 
of  speaking,  as  he  felt  that,  as  a  solicitor,  it  would  be  said  that  he 
was  prejudiced,  but  he  would  endeavour  to  approach  the  subject  on 
lines  quite  outside  his  profession.  He  did  not  know  whether  any  of 
those  present  were  land-owners,  or  probable  purchasers  of  land,  but 
he  had  no  doubt  that  they  were  all  tax-payers,  and  he  would  first  take 
the  question  from  that  point  of  view.  They  had  been  told  what 
would  happen  when  all  the  properties  were  on  the  register,  but  he 
believed  he  was  right  in  saying  that  at  the  present  time,  despite  the 
fact  that  some  £65,000  had  been  received  in  fees  on  dealings  in  land, 
the  Registry  was  an  annual  cost  to  the  Government,  and,  in  addition, 
the  building  in  Lincoln's  Inn  Fields  had  been  put  up  at  considerable 
expense.  As  tax-payers,  he  contended  it  was  wrong  for  any 
Government  to  thrust  upon  them  the  burden  of  protecting  land- 
owners or  dealers  in  land.  Approaching  the  subject  from  the  point 
of  view  of  a  purchaser  of  a  property,  or  the  owner  of  propertv, 
what  would  happen  under  the  present  system  when  he  desired  to 
sell  ?  The  advocates  of  the  Registry  stated  that  the  advantage  of 
the  system  was  that  when  land  was  sold  purchasers  would  be  able  to 
go  the  Registry  and  transact  the  business  without  a  solicitor.  But 
was  it  any  advantage  to  him,  as  a  buyer,  to  know  that  a  purchaser 
forty  years  hence  of  the  property  which  he  might  then  have  to  sell 
would  be  able  to  deal  with  that  land  at  a  lower  cost  ?  There  were  two 
grounds,  therefore,  on  which  he  said  that  really  the  Registry  could 
not  make  out  a  good  case  for  its  existence,  or  for  imposing  compulsory 
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registration  upon  the  people  of  the  country.  Again,  everybody 
knew  that  an  official  was  apt  to  deal  with  any  matter  upon  certain 
set  lines.  He  was  hound  by  rules,  and  was  in  difficulties  at  once  if 
he  departed  from  those  rules.  Everybody  knew  that  at  times  owners 
of  property  were  anxious  to  deal  with  that  property  at  very  short 
notice,  but  if  Government  officials  had  to  be  dealt  with,  owners  of 
property  would  find  that  they  had  to  lake  their  turn  ;  whereas,  if  a 
man  were  dealing  with  a  solicitor,  and  said  that  time  was  a  matter  of 
moment,  the  solicitor  would  carry  the  work  through,  or  if  he  would 
not,  and  made  difficulties,  the  client  would  go  to  another  one.  Coming 
to  another  point,  the  author  had  said  in  the  paper  that  the  present 
system  ought  to  be  widely  advertised,  so  that  even  where  the  public 
do  not  know  how  to  deal  with  their  land  themselves,  they  may  at  least 
understand  the  forms,  and  so  be  saved  the  risk  of  lending  money  on  a 
possessory  title  without  investigation  of  the  prior  title.  He  had 
in  his  possession  the  official  circuhir  which  had  been  issued  by  the  Land 
Kegistry,  headed,  "  Short  statement  of  the  objects  and  Practical 
"Working  of  the  System  of  Eegistration  of  Title,  including  particulars 
of  the  Xew  Regulations,  <fcc."  There  were  eight  or  ten  pages  of  the 
circular,  but  there  was  not  a  word  in  any  of  them  of  caution  to 
property  owners  or  the  public.  Mr.  Glllison  had  asked  where  was 
the  necessity  for  so  much  investigation  of  title  ;  why  not  have  a 
title  investigated  by  an  official,  and  then  the  matter  would  be  settled 
for  all  time  ?  If  Mr.  Gillison  would  study  the  case  of  JlarshaU 
and  Rohertson,  he  would  find  that  even  after  the  title  had  been 
investigated  by  an  official  it  was  possible  for  the  purchaser  or  person 
lending  money  on  the  strength  of  the  certificate  to  lose  his  money. 
Mr.  Gillison  had  also  said  that  in  Adelaide  the  cost  of  a  mortgage  for 
£500  was  £1.  ll.s.  Qd.,  but  it  was  impossible  to  come  down  to  those 
figures  in  this  country,  because  the  official  fee  alone  was  305. 

De.  a.  W.  FINDLAY  said  he  felt  rather  diffident  in  taking  up 
a  line  of  argument  against  the  paper.  Land  law  reform  during  the 
past  century  had  been  carried  on  through  two  lines.  The  Fines  and 
Recoveries  Act,  1833,  the  Real  Property  Act,  ISJrO,  Lord  Cran worth's 
Act,  1860,  and  the  Conveyancing  Acts,  were  all  passed  with  the 
object  of  facilitating  conveyancmg  by  the  shortening  of  deeds, 
incorporating  by  statute  in  conveyances  and  mortgages  those  common 
form  covenants  and  clauses  which  previously  had  made  these  deeds  of 
inordinate  length.  This  line  of  reform  met  with  imm.ediate  success. 
The  Acts  of  1862,  I'^Jo  and  1S97,  on  the  other  hand,  were  passed 
with  the  avowed  object  of  establishing  a  Registry  which  would 
ultimately  become  the  fons  et  origo  of  titles  to  land,  with  the 
consequent  effect  that  in  the  end  no  dealing  with  land  could  be 
carried  out  without  an  entry  on  the  register.  This  system  in  its 
voluntary  stage  proved  an  absolute  failure,  and  it  was  not  until  the 
Act  of  1897  made  registration  compulsory  that  land-owners  to  any 
extent  registered  their  land,  and  the  onus  of  proving  that  compulsory 
registration  was  beneficial  lay  upon  those  who  supported  it.  Land- 
owners had  the  advantage  of  utilizing  all  the  facilities  of  the  Land 
Registry  under  the  Acts  of  1862  and  1875.  Under  these  Acts,  it 
was  practically  impossible  to  get  land-owners  to  register  their  titles, 
and  those  titles  which  were  registered,  and  had  been  dealt  Avith  since, 
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had  been  a  perfect  jilague  to  the  conveyancers  who  had  had  to  deal 
with  tliem.  lie  had  had  some  considerable  dealings  with  the  Land 
Registry,  being  in  the  fortunate  position  ot"  being  both  a  member  of 
the  Institute  and  also  of  the  profession  which  felt  to  a  certain  extent 
where  the  shoe  pinched  in  connection  with  the  registration  of  laud. 
In  the  first  place,  in  the  ordinary  course  a  purchaser  had  to  get  the 
conveyance,  and  then  take  it  to  the  Registry.  That  was  an  additional 
step,  and  cost  additional  expense  and  time.  A  possessory  certificate 
was  obtained,  which,  as  was  admitted  by  the  Registrar  himself,  could 
not  in  any  case  form  the  root  of  title,  and  consequently  it  was 
necessary  to  go  back  to  the  conveyance  upon  which  that  certificate 
was  issued  and  prove  the  title  to  that  upon  any  subsequent  dealing 
with  the  land.  Therefore,  nothing  whatever  was  gained  by  this 
registration.  Compulsory  registration  only  applied  to  purchases  on 
sale  in  fee  simple,  on  grants  and  assignments  of  leases  having  an 
unexpired  term  of  forty  years  still  to  run,  so  that  it  only  touched 
the  fringe  of  conveyancing,  and  at  present  only  applied  to  the  County 
of  London.  There  were  thus  at  present  in  use  two  parallel  systems 
of  conveyancing.  There  was  the  ordinary  system  for  transactions 
taking  effect  independently  of  the  Register  and  the  registration 
s3-stem,  which  was  simply  the  ordinary  system  plus  the  additional 
machinery  of  the  register  ;  at  any  rate  in  the  case  of  possessory 
registration,  the  onlj'  form  which  was  compulsory.  Even  granting 
that  the  Land  Registrj'  and  the  owners  would  benefit  in  the 
course  of  time,  he  thought  the  onus  was  still  upon  them  to  show  that 
the  cost  was  worth  the  benefit  the  land-owners  were  going  to  get, 
and  up  to  the  present  that  had  not  been  done  in  any  shape  or  form. 
It  consequently  seemed  to  him  that,  before  any  further  advance  was 
made  in  connection  with  extending  the  registration  system  of  this 
countr}'-,  the  long-deferred  enquiry  ought  to  take  place.  Further 
evidence  was  certainly  wanted  as  to  the  present  benefits  acquired  by  land- 
owners from  the  registration  of  their  titles,  and  what  further  benefits 
would  accrue  by  making  the  system  compulsory  throughout  the 
countr3\ 

Mr.  J.  E.  FAULKS  said  that,  in  his  introduction,  Mr.  Hart  gave 
as  one  of  the  I'easons  why  the  subject  of  the  paper  should  prove  of 
special  interest  to  actuaries,  the  fact  that  actuaries  had,  or,  as  he  said, 
were  supposed  to  have  an  elementary  knowledge  of  legal 
jmnciples.  With  all  due  deference  to  Mr.  Rubinstein,  he  (Mr. 
Faulks)  eordiallj^  welcomed  the  present  paper,  which  he  thought 
showed  that  the  actuary's  knowledge  of  legal  principles  Avas  not 
always  a  matter  of  supposition,  and  in  some  cases  at  any  rate  could, 
from  a  layman's  point  of  view,  hardly  be  described  as  elementary. 
For  the  benefit  of  those  who  had  not  studied  the  subject,  it  might  be 
well  if  he  reminded  the  members  that  in  the  course  of  lectures  on  the 
Law  of  Mortgage  delivered  before  the  members  of  the  Institute  in 
1900-1901,  the  lecturer,  Mr.  Hayter,  drew  attention  to  the  subject 
of  the  Land  Transfer  Acts,  and  his  sixth  lecture  might  well  be  read 
as  an  introduction  to  the  present  paper.  Those  lectures  were,  of 
course,  delivered  before  the  rules  of  1903  were  made,  and  in 
Mr.  Hart's  paper  the  members  had  before  them  the  effect,  so  far  as 
was  material  to  his  purpose,  of  the  alterations  and  extensions  carried 
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out  ill  the  Land  Transfer  scheme  hj  means  of  those  rules,  combined 
with  a  fuller  and  more  detailed  account  of  the  subject  generally, 
looking  at  it  not  only  from  the  legal  but  also  from  the  pi*actical  or 
business  point  of  view.  He  had  intended  to  refer  to  some  points 
connected  with  the  history  of  registration,  but  they  had  been  dealt 
with  by  previous  speakers,  and  he  did  not  think  he  need  go  over  them 
again.  The  consideration  of  the  question  from  the  actuary's  ])oint  of 
view,  or  indeed  from  any  but  a  strictly  legal  one,  seemed  to  divide 
itself  into  two  branches.  First,  was  a  system  of  registration  of 
title  desirable  ;  was  it  possible ;  and  what  was  the  ideal  system  ? 
Secondly,  how  far  were  the  objections  which  were  frequently  raised 
to  the  present  system  valid,  and  how  far  could  they  be  removed  or 
mitigated?  As  to  the  desirability  of  some  such  system,  if  it  were 
possible,  the  preponderance  of  business  opinion  seemed  to  be  over- 
whelming, while  as  to  its  possibility  the  experience  of  other  countries, 
Colonial  and  Continental,  seemed  at  any  rate  to  show  that  a  full  and 
fair  trial  was  worth  making,  even  if  all  due  weight  were  given  to  the 
peculiarities  of  real  property  law,  which  had  descended  to  them  from 
the  feudal  system.  Under  an  ideal  system  they  would,  he  thought, 
have  registration  of  absolute  titles  only,  or  at  any  rate  of  only 
absolute  and  good  leasehold  titles.  Eventually  the  register  would 
prove,  he  took  it,  analogous  (though  perhaps  the  analogy  must  not  be 
pressed  too  far)  to  the  stock  or  share  registers  of  the  public  funds 
and  trading  companies.  When  once  a  plot  of  land  had  been  identified 
with  sufficient  accuracy,  it  might  be  said  to  correspond  to  shares 
bearing  distinctive  numbers,  and  when  the  owner  of  that  plot  of  land 
had  once  been  registered  with  absolute  title,  the  transfer  of  the  land 
should  be  as  simple  as  a  transfer  of  shares.  Real  property  would  be 
in  fact,  to  a  large  extent,  made  transferable  in  the  same  way  as 
personal.  In  this  connection,  was  there  not  something  to  be  said  for 
the  action  of  the  Treasury  in  Attorney-General  v.  Odell,  which 
Mr.  Hart  referred  to  in  his  paper  ?  If  the  facts  had  been,  as  in  that 
case,  except  that  the  forged  transfer  was  one  of  stock  and  not  land, 
would  it  not  now  be  held,  on  the  authority  of  the  House  of  Lords' 
decision  in  Sheffield  Corporation  v.  Barclay,  that  the  defendant, 
in  tendering  for  registration  a  forged  transfer,  warranted  its 
genuineness,  and  must  therefore  bear  the  loss  ?  That,  however,  was 
a  side  issue,  and  he  thought  that  the  opinion  of  most  actuaries  would 
be  that  a  land  register  on  the  lines  of  a  stock  register  would  greatly 
facilitate  business  transactions,  and  be  an  immense  improvement  on 
the  old  system. 

One  could  not  help  v.-ishing  that  it  had  been  found  possible  to 
insist  on  registration  only  with  absolute  freehold  or  absolute 
leasehold  title,  and  at  the  same  time  by  arranging  from  the  outset  for 
a  reduction  of  charges  by  means  of  deferred  payments  or  otherwise,  in 
something  like  the  same  way  as  (though  possibly  to  a  greater  extent 
than)  ill  the  1903  rules,  make  the  burden  easier  to  those  registering, 
and,  in  efiect,  bribe  landowners  to  register.  With  regard  to  the 
objections  to  the  present  system,  no  one  who  had  read  the  memoranda 
and  reports  of  the  Law  Society  on  the  subject  could  fail  to  perceive 
that  such  objections  were  very  widely  and  strongly  held.  Of  course, 
to  a  mind  that  strove  to  be  impartial,  many  of  the  arguments  on  both 
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sides  were  only  worthy  of  being  neglected.  It  seemed  to  him,  if  he 
might  say  so,  absurd  for  the  advocates  of  registration  to  suggest  that 
the  opposition  of  solicitors  as  a  class  was  based  solely  or  mainly  upon 
a  fear  for  their  own  pockets,  and  equally  absurd  for  the  opponents  of 
registration  to  say  that  the  faith  of  its  supporters  was  largely 
founded  on  the  desire  to  create  an  enjoy  an  extensive  system  of 
patronage.  Then  came  a  class  of  objections  to  the  scheme  that 
referred  to  facts  or  mistakes  of  temporary  importance,  that  had  really 
no  bearing  on  the  main  issue.  In  the  establishment  of  such  a 
system,  as  in  the  placing  of  some  75,000  titles  on  the  register, 
mistakes  and  delays  must  necessarily  occur.  An  amusing  instance 
might  be  quoted  from  the  legal  Press  of  1903.  There  was  a  deposit 
of  a  land  certificate  by  way  of  equitable  mortgage.  The  equitable 
mortgagee  died,  and  the  probate  was  registered  with  the  Land 
Registry.  The  mortgage  having  subsequently  been  paid  off,  all  the 
executors  signed  and  sent  in  a  withdrawal  of  notice  of  deposit.  The 
Land  Registry  issued  a  notice  in  the  following  form: — "To  A.  B. 
An  application,  dated  25th  March,  1903,  signed  bj'  your  executors, 
and  pur2)orting  to  be  a  withdrawal  of  notice  of  deposit  of  land  certifi- 
cate has  been  left  for  registration.  If  you  have  any  objection  it 
should  be  stated  in  writing."  Obviously,  in  setting  up  a  system  of 
registration  mistakes  of  that  kind  must  arise,  and  delays  must  also 
occur  ;  but  from  experience  in  other  directions,  actuaries  might  feel 
assured  that,  as  time  went  on,  and  details  were  perfected,  such 
mistakes  and  delays  would  be  eliminated,  or  at  any  rate  their 
occurrence  would  be  minimized.  Sweeping  aside  objections  of  that 
character,  they  arrived,  he  thought,  at  three  which  might  be  referred 
to  as  (1)  officialism,  (2)  compulsion,  (3)  deeds  off  the  register.  With 
regard  to  officialism,  while  he  did  not  think  that  the  members  of  the 
legal  profession  would  agree  with  Mr.  Hart's  statement  that  the 
officialism  of  the  Yorkshire  Deed  Registry,  with  which  he  presumed 
the  author  coupled  the  old  jNIiddlesex  Registry,  was  not  felt  (as  to 
which  the  statement  of  a  very  eminent  lawyer,  not  a  .solicitor.  Lord 
Davey,  that  the  chief  result  was  to  confer  valuable  patronage  on  the 
Lord  Chancellor,  and  to  increase  the  cost  of  conveyancing,  and 
occasionally  furnish  materials  for  litigation,  was  instructive),  yet  it 
did  seem  to  him  that  the  disadvantages  of  so-called  officialism  were 
vastly  over-rated.  At  any  rate  the  drawbacks  of  officialism  did  not 
seem  weighty  enough  to  counterbalance  the  advantages  of  registration. 
With  regard  to  compulsion,  Mr.  Hart  put  the  matter  in  a  nutshell 
when  he  said  that  he  believed  the  system  to  be  good,  but  that  it  must 
have  a  fair  field  for  its  trial,  which  it  had  been  found  impossible  to 
obtain  under  a  voluntary  system,  and  that  therefore  recourse  must  be 
had  to  compulsion.  With  regard  to  the  third  objection,  deeds  off  the 
register,  the  result  of  the  decision  in  the  Capital  and  Countifs 
Sank  v.  Rhodes^  seemed  to  him  at  the  moment  to  be  the  most  vital 
objection  to  the  system.  Yet  they  .should  bear  in  mind  that  that  case 
was  largel}'  decided  upon  a  question  of  merger,  and  that,  to  quote  the 
words  of  a  very  recent  writer,  "  The  value  of  the  dicta  in  the 
judgments  is  lessened  by  the  very  evident  fact  that  the  members  of 
the  Court  were  not  familiar  with  either  the  principles  of  the  system 
or  its  practical  working."     Those  words  were  written  by  Mr.  Hogg, 
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to  whom  the  author  referred  in  his  paper,  in  his  last  work  on 
Eegistered  Land.  The  general  conclusion  seemed  to  him  to  be  that 
the  time  had  now  arrived  when  an  impartial  enquiry  into  the  working 
of  the  system  might  with  advantage  be  held,  and,  in  spite  of  the 
strong  opposition,  he  personally  believed  that  the  result  of  such  an 
enquiry  would  be  to  show  that,  with  certain  alterations  and  improve- 
ments, the  system  seemed  so  likely  to  confer  in  the  not  far  distant 
future  substantial  benefits  on  owners  and  chargees  of  land,  that  it 
should  undoubtedly  be  persevered  with. 

The  president  said  the  members  extended  a  hearty  welcome 
to  Mr.  Hart,  who  had,  at  considerable  trouble,  brought  together 
a  great  deal  of  interesting  and  useful  information  on  matters  which 
touched  a  great  many  actuaries  in  their  daily  work.  He  asked  the 
members  to  accord  to  the  author  a  very  hearty  vote  of  thanks  for  his 
excellent  paper. 

The  resolution  having  been  carried  with  acclamation, 
Me.  hart,  in  reply,  said  that  Mr.  Faulks  had  summed  up  so 
well  the  views  which  he  (the  speaker)  held,  and  had  answered 
Mr.  Rubinstein's  and  other  speakers'  objections  to  the  system  so 
thoroughly,  that  it  was  not  necessary  for  him  to  deal  fully  with  all 
the  points  that  had  been  raised.  Mr.  Rubinstein  dealt  at  great 
length  with  the  paper,  but  fortunately  he  (Mr.  Hart)  had  read  all 
his  arguments  before  and  given  them  very  careful  consideration. 
There  was  hardly  one  of  them  that  could  not  be  controverted.  One 
great  objection  raised  was  that  the  system  was  introduced  by  Lord 
Halsbury,  who  was  not  a  conveyancing  expert.  That  seemed  to  him 
to  be  a  great  advantage  of  the  system.  Sir  Robert  Torrens,  who 
introduced  the  Australian  system,  was  a  Commissioner  of  Customs, 
and  he  was  so  struck  with  the  facility  with  which  ships  could  be 
transferred  on  a  register  that  he  set  to  work,  when  he  was  given  an 
appointment  in  a  Deed  Registry  in  Australia,  and  devised  his  well- 
known  and  very  much  admired  and  appreciated  system.  Then 
Mr.  Rubinstein,  apparently,  had  a  great  admiration  of  the  present 
system  of  conveyancing,  and  quoted  the  small  sum  which  was 
charged  for  conveying  a  property  worth  £100,000,  namely,  £295. 
He  did  not  pretend  that,  under  present  conditions,  all  the  benefits  of 
cheapness  were  obtained  at  the  Land  Registry,  but  when  more 
absolute  titles  were  registered  he  thought  there  was  not  the  slightest 
doubt  they  would  be  better  olf  than  under  present  conditions.  For 
instance,  with  a  property  worth  £5.000,  the  vendor's  costs  for  selling 
would  be  seven  guineas,  and  with  unregistered  land  they  would  be 
forty-five  guineas  ;  in  the  case  of  registered  land  worth  £50,000  the 
cost  of  transfer  would  be  twenty-two  guineas,  and  for  unregistered 
land  170  guineas,  and  the  solicitor's  costs  were  cut  down  from  one 
and  a-half  guineas  per-cent  to  half  a  guinea  per-cent.  Mr.  Rubinstein 
took  objection  to  his  claim  that  in  many  cases  they  could  do  without 
the  legal  estate,  and  asked  how  they  would  be  able  to  judge  without 
a  solicitor.  Personally  he  should  say  that  a  solicitor  was  not  the 
best  man  to  say  how  one  was  to  judge.  A  solicitor  did  not  think  of 
practical  considerations  which  a  commercial  man  took  into  account ; 
he  was  too  much  attached  to  technicalities,  and  in  some  respects  was 
obliged  to  give  weight  to  those  technicalities,  because  he  was  so 
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frightened  of  making  a  mistake  for  wlilch  he  was  responsible  to  liis 
client.  Then,  Mr.  Giles  had  recommended  that  the  members  should 
make  a  practical  attempt  to  carr}'  a  transaction  through  the  Kegistiy. 
He  himself  carried  a  small  one  through,  and  was  very  much  struck 
with  the  simplicit}'  and  case  with  which  he  got  a  good  leasehold  title  ; 
it  only  cost  a  few  shillings  and  the  making  of  a  declaration.  He 
desired  to  thank  the  members  for  the  kind  reception  given  to  his 
paper,  and  for  the  cordial  vote  of  thanks  passed  to  him. 


Mr.  J.  ARTHUR  DAWES  (a  visitor),  who  was  prevented  by 
the  lateness  of  the  hour  from  joining  in  the  discussion,  has  sent 
us  the  following  for  publication  : — 

I  should  like  to  say  a  few^  words  in  reference  to  Mr.  Hart's 
carefully-prepared  and  well-reasoned  paper.  I  take  a  somewhat 
different  view  of  the  Land  Transfer  Act,  1897,  from  that  taken  by 
many  of  my  professional  brethren,  inasmuch  as  I  believe  it  to  be  an 
honest  and,  up  to  the  present,  a  very  fairly  successful,  attempt  to  deal 
with  an  extremely  difficult  problem.  I  imagine  that  our  system  of  land 
tenure  is  nearh',  if  not  quite,  the  most  complicated  one  ever  known, 
derived  as  it  is  from  several  sources  and  retaining  in  many  respects 
its  feudal  characteristics,  so  that  any  attempt  to  deal  with  the  subject 
heroically  would  have  been  foredoomed  to  failure.  It  is  a  matter  of 
fairlj'  universal  agreement  that  improved  facilities  for  dealing  with 
land  are  highly  desirable,  and,  while  it  is  not  fair  to  compare  our 
land  conditions  with  those  obtaining  in  comparatively  new  countries, 
such  as  Australia  and  Canada,  it  seems  to  me  not  only  undignified 
but  rather  cowardly  to  sit  down  and  say  that  because  nothing  has 
been  done  in  the  past,  nothing  should  be  done  in  the  future.  This, 
however,  is  rather  the  attitude  adopti^d  by  Mr.  Rubinstein  and  the 
other  out-and-out  opponents  of  the  Land  Transfer  Act  L897,  as  I 
have  never  heard  of  their  putting  forward  an}'  alternative  proposal  or 
suggestion  for  simplification  of  land  transfer.  Granted  that  the  Acts 
of  1862  and  1875  have  been  failures  ;  granted  that  the  Middlesex 
and  Yorkshire  Ri  gistries  have  not  been  complete  successes  ;  granted 
that  the  Scotch  system  causes  irritating  if  unavoidable  delay;  are 
these  sufficient  reasons  for  condemning  the  new  system,  before  it  has 
had  time  to  get  into  working  order  ?  I  will  at  once  admit  that  the 
Act  has  caused  the  appearance  of  a  number  of  new  officials,  primarily 
paid  by  the  tax-payer,  and  I  personally  think  the  late  Government 
would  have  been  well  advised  to  commence  operations  in  some  county 
other  than  the  Administrative  County  of  London.  But  the  question  is 
not  whether  we  have,  at  the  present  moment,  an  ideal  S3'stem,  but  will 
the  Act,  the  Registry,  and  the  officials  justify  their  existence  in  the 
future.  My  own  opinion  is  that  they  will.  The  system  has  not  yet 
had  a  fair  chance,  as  before  first  registrations,  and  even  after  first 
registrations,  where  a  possessory  title  only  exists,  investigation  of 
title  is  necessary.  This,  time  will  cure,  but  even  now,  in  the  case  of 
a  lease  recently  granted,  and  immediately  registered,  it  will  be  found 
that,  instead  of  a  deed  of  assignment,  which  may  or  may  not  be  a 
comparatively   lengthy   document,  you  can  fill  up  a  printed  form, 
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register  it,  and  your  title  consists  of  two  documents,  the  original 
lease  and  the  land  certificate,  and  that  however  many  subsequent 
dealings  there  may  be,  you  will  never  have  more  than  these,  with 
possibly,  the  addition  of  a  charge  certificate.  Further,  in  justice  to 
the  officials  of  the  Eegistry,  who  have  been  so  often  attacked  for 
causing  delay,  I  should  like  to  say  that  my  experience  has  been  that 
documents  are  returned  promptly,  and  that  every  endeavour  is  made 
to  facilitate  business.  I  will  not  deal  at  any  length  with  the  allega- 
tion that  under  the  new  system  fraud  is  possible,  as  the  number  of 
frauds  perpetrated  under  the  old  system  and  the  ease  with  which  they 
were  carried  out,  is  a  sufficient  answer.  It  is  obviously  impossible 
•within  the  compass  of  a  debate,  such  as  that  on  Mr.  Hart's  paper,  to 
deal  exhaustively  with  this  important  subject,  but  my  strong  view  is 
that  eventually  the  new  system  will  greatly  simplify  the  transfer  of 
land;  and  although  Mr.  Rubinstein  and  those  who  think  with  him 
may  not  agree,  anything  that  tends  to  that  end  must  encourage 
dealings  with  property,  and  so  incidentally  (to  look  at  the  personal 
aspect  for  a  moment)  benefit  the  legal  profession.  Finally,  I  would 
say  that  it  is  far  too  early  for  the  official  enquiry  and  investigation  so 
strenuously  insisted  on  by  Mr.  Rubinstein.  Give  the  system,  say, 
ten  years'  fair  trial,  and  then  let  there  be  the  fullest  and  most 
searching  enquiry  as  to  whether  its  objects  have  or  have  not  been 
attained. 


ACTUARIAL    NOTES. 


I. 

Interpolation  hy  Finite  Differences  fTico  Independent  Variables) . 
By  Herbert  H.  Edwards. 

J.0    tiud    Uj..,,    in    terms   of  u„.„,  t/o..-,  My.,o;  i^o:uj   K-.-,  Uo-.io'i 

«l.):o.    Mm:.-,,    and    Wi„:i„. 

By  Lagrange's  interpolation  formula, 
?/C'/-5){//-10)  .     y(y-5)(y-10j  ^  yfy_5)(y-10) 


yx5xlO        '""'   (y-5)(  +  5)(-5)    ^-^  '  (y_10)(-5)  (-10) 

=/(y)  ".. :  0  +  F  (y)  U^:,  +  (f)  (y)  U^ :  i„ 


sav, 


+  F(y){/(a;)i^,:,  +  r(^'K:5  +  0G^)%o;5} 

+  </>(y)  {/('^•)«o  :  io  +  F(«)m5  :io  +  </)G^>U.  :io} 
=f(y)  f  G^0"o : 0  +/  (y) F {X) U,  .  0  +/  (y) (f>(x) Mio  :  o 

+  0  (y)  /  (^)  "o :  10 + </)  (y)F  {x)u, :  10  +  <^  (y)  <^  {x)ui„ .  10 
where   f{x),    ^{x)     and    (f)(:i)    are    functions    of   .c    similar    to 
fiy),  F(y)   and  </>(y). 
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If  we  could  readily  determine  the  values  of  the  ])roducts  of 
the  various  functions  of  :t  and  ij  the  calculation  would  be  greatly 
simplified. 

To  find  these  values  we  must  first  draw  up  a  table  similar  to 
the  following,  showing  the  values  of  the  functions /(a.),  V{x),  and 
<p{.v)  when  x  equals  1,  2,  3,  4,  6  and  7. 

Table  I. 


a; 

/(^) 

F(x) 

,p(x) 

1 

•72 

•36 

-•08 

2 

•48 

•64 

-•12 

3 

•28 

•84 

-•12 

4 

•12 

•96 

-•08 

6 

-•08 

•96 

•12 

7 

-•12 

•84 

•28 

So  that  if  we  wish  to  determine  Msio^  the  coefficients  of 

^(i:o;  %:(>j  '^'lo:oj    ^ti:5^  ^5:55  ^10:5J    ^u:i(i;  ^.■. :  Ki    311CI    Itiu-m 

would  be  /(6)/(2),/(6)F(2),  /(6)c^(2);  r(6)/(2),  F(6)r(2), 
F(6)(/,(2)  ;  <f>{6)f{2),  </>(6)r(2)  and  </)(6)<^(2),  or  (-•08)(-48), 
(— 08)(-64.),  (-•08)(--12);  (-96)(-48),(-96)(-64),(-96)(--12); 
(•12)(-48),  (•12)(-64)  and  (-12) (-•12),  taking  the  values  of 
f{6),f{2),  F(6),  F(2),  </)(6)  and  0(2)   from  Table  I. 

In  a  similar  manner,  Table  II  has  been  calculated,  and  in 
Table  III  the  logarithms  of  the  various  coefficients  in  the  second 
table  have  been  entered. 

Table  of  ax},  bi/  0^^  3  per-cent. 


Age  of 

younger 

lifey 

Age  of  Elder  Life  x 

20 

25 

1 
30 

10 
15 

20 

20-543 
20-133 

19-588 

19-706 
19-364 
18-901 

18-731 
18-453 
18-070 

If  an  arithmometer  be  used  the  second  table  enables  us  to 
effect  the  interpolation  without  wa-iting  down  a  figure.  Another 
advantage  of  the  use  of  these  tables  is  that  they  enable  us  to  deal 
with  the  functions  themselves  and  not  with  their  successive  orders 
of  differences.  In  practice  this  is  a  great  consideration,  and  an 
appreciable  amount  of  labour  may  often  be  saved  even  when 


1906.] 


Actuarial  Xotes. 


291 


dealing  with  a  function  of  one  independent  variable,  but  when 
using  functions  of  two  independent  variables  the  difficulty  of 
differencing  is  greatly  increased  and  the  superiority  of  the 
alternative  method  of  working  becomes  more  apparent. 

To   show  the   application    of   the  tables  we    may    first    tind 
<^i6:u  by  means  of  Table  II. 

Table  II. 

Coefficients  foi'  Interpolation  in  a  Table  of  Tico  Independent 
Variables. 


COEFFICIESTS  or 

X 

y 

1 

«0:0 

«0:.5 

«0:10                 "3:0 

«.5:5 

«5:10 

"10:0       1       «10:-5 

«10:10 

/(y)/(^) 

F(y)/W 

«?(i^)/W 

AyM^) 

F(y)FW 

<p(i/)n'^)\f(>/)fi^)  ns/M^) 

I'UM'') 

•5184 

•2592 

-0576 

•2592 

•1296 

-0288      -^0576     -•0288 

•0064 

2 

•3456 

•4608 

-•0864         -1728 

•2304 

-0432      -0384     -^0512 

•0096 

3 

•2016 

•6048 

-•0864         ^1008 

•3024    I  -0432      -0224     -^0672 

•0096 

4 

•0864 

•6912 

-•0576  ,       -0432       ^3456    ',  -0288      -"0096     -^0768 

•0064 

6 

-0576 

•6912 

•0864  ,  --0288 

•3456          0432    j      ^0064     -•0768 

-•0096 

7 
2 

-•0864 

•6048 

•2016 

-0432 

•3024    ;      ^1008 

•0096     -0672 

-0224 

2 

•2304 

•3072 

-0576 

•3072 

•4096 

-0768 

-•0576     -0768 

•0144 

2 

3 

•134i 

•4032 

-0576  '       ^1792  '     -5376 

-0768    '  -0336     -^1008 

•0144 

9 

•4 

•0576 

•4608 

-•0384         ^0768  1     ^6144    ■  -0512      --0144     -^1152 

•0096 

2 

6 

-•0384 

•4608 

•0576  1   -0512  !      6144 

•0768         •0096     -1152 

-0144 

2 

7 
3 

-0576 

•4032 

•1344 

-•0768 

•5376 

■1792          ^0144     --1008 

-0336 

3 

•0784 

•2352 

-•0336 

•2352 

•7056 

-•1008      -•0336     --1008 

•0144 

3 

4 

•0336 

•2688 

-  ^0224          •lOOS 

•8064 

-•0672      -0144     -1152 

•0096 

3 

6 

- ^0224 

•2688 

•0336      - ^0672 

•8064 

•1008         -0096     -•1152 

-•0144 

3 
4 

7 
4 

-•0336 

•2352 

•0784      -^1008 

•7056 

•2352          -0144     --lODS 

-  0336 

'      ^0144 

•1152 

-•0096         •1152 

•9216 

-•0768   1  -0096     -0768 

•0064 

4 

6 

-  •0096 

•1152 

•0144      -•0768 

•9216 

•1152    ,      -0064     --0768 

-0096 

4 

7 

-•0144 

•1008 

•0336      -^1152 

•8064 

•2688   1      ^0096     -0672 

1 

-•0224 

Tur 

ning  to  the  tables  giving  the  constants  for  interpolatii 

Ig 

in  the  c 

ase  of  two  variables  we  see  that  the  value  of  0^,5:14  is  giv( 

in 

by  (see 

W4.0  in  Table  II; 

-•009 

6a,., : i„  +  •  1 1 52ff,3 : 1,  +  •0144fl.„ : ,.  -  •0768ff,„ , ,,  +  '92 1 6a,-, ., 
+  •11 520;,, :  1,  +  •0064a,„ : .,-  -07680:,, ,  .„  -  -00960,, .  ^o 

1j 

1 

which 

by   the 

arithmo 

meter   g 

ives   19 

268.      ' 

[he    true  value 

is 

292 


Actuarial  Notes. 


[July 


19267,  and  to  give  an  idea  of  the  labour  involved  it  may  be 
remarked  that  the  interpolation  took  between  two  and  three 
minutes. 

As  a  second  example  we  may  take  a.j^.n-,,  and  to  apply 
Table  II  we  must  take  the  coefficients  opposite  the  line  where 
x  =  2  and  y  =  4,  because  30-28  =  2  and  20-16  =  4,  and  this 
gives  as  the  value  of  a._,^ .  i,;  the  expression 

•0576«,„ .  „,  +  •4608ff,„ : ,,  ~  •0384«,o :  „,  +  •0768fl,, .  .„,  +  &c.  =  1 8-  760, 

which  agrees  exactly  with  the  figure  in  the  published  tables. 


Table  III. 

Logarithms  of  Coefficients  for  Interpolation   in  a   Table  of  Two 
IndejJendent  Variables. 


X 

I 

1 

LOGAHITUMS  OF  COEFFICIENTS   OF 

«0:0 

«0:5 

M0::o 

"5:0 

Mo:  5 

«5 :  10 

WjO:o 

Ml0:5 

*10:10 

Lost 

Log 

Log 

Log 
/(^)F(^) 

Log 

F(3,)FGr) 

1-11261 

Log 
,^(y/)F(x) 

Log 

Log 

F(^)4,(x) 

Log 

1-71467 

1-41364 

(2-76042) 

1-41364 

1! 
(2-45939)     (2-76042) 

(2-45939J 

3-8061S 

I 

2 

1-53857 

1-66351 

(2-93651) 

1-23754 

1-36248 

(2-63548)     (2-58433) 

(2-70927) 

3-98227 

1 

3 

■1-304 19 

1-78161 

(2-93651) 

1-00346 

1-48058 

(2-63548)  ,  (2-35025) 

(2-82737) 

3-98227 

I 

4 

2-93651 

1-83960 

(2-76042) 

2-63548 

1-53857 

(2-45939)  :  (3-98227) 

(2-88536) 

3-8061  s 

1 

6 

(2-76042) 

1-83960 

2-93651 

(2-45939) 

1-53857 

.2-63548 

3-80618 

(2-88536) 

(3-98227 

I 

2 

7 
2 

(2-93G51; 

1-78161 
1-48742 

1-30449 

(2-76042) 

(2-63548) 

1-48058 
1-61236 

1-00346 
(2-88536) 

3-98227 

(2-76042) 

(2-82737) 
(2-88536) 

(2-35025 

1-3624S 

1-48742 

215836 

2 

3 

1-12840 

1-60552 

(2-76042) 

1-25334 

1-73046 

(2-88536) 

(2-52634) 

(1-00346) 

2-15836 

2 

4 

2-76042 

1-66351 

(2-58433) 

2-88536 

1-78845 

(2-70927) 

(2-15836) 

(1-06145) 

3-98227 

2 

6 

'  (2-58433) 

1-66351 

2-76012 

(2-70927) 

1-78845 

2-88536 

3-98227 

(1-06145) 

(2-1683t; 

2 

:3 

7 
3 

(2-76042) 

1-60552 

1-12840 

(2-88536) 
1'37144 

1-73046 

1-25334 

2-15836 

(1-00316) 

(^•52631 

2-89432 

1-37144 

(2-52634) 

1-84856 

(T-00346) 

(2-52634) 

(1-00346) 

2-1- 

Is 

4 

2-52634 

1-42943 

(2-35025) 

100346 

1-90655 

(2-82737) 

(2-15836) 

(1-06145) 

3-'J>- 

3 

6 

.  (2-35025) 

T-42943 

2-52634 

(2-82737) 

T-90655 

1-00346 

3-98227 

(1-06145) 

(2-15836 

3 
4 

7 
4 

(2-5263J) 

1-37144 

2-89432 

(1-00346) 

1-84856 

1-37144 

1  2-15836 

(1-00346) 
(2-88536) 

(2-52634 
3-80618 

2-15836 

1-06145 

(3-98227) 

1-06145 

1-96454 

(^-88536) 

'  (3-98227) 

4 

6 

(3-98227) 

106145 

2-15836 

(2-88536) 

1-96454 

1-06145 

:  3-80618 

(2-88536) 

(3-98227> 

i 

7 

■  (2-15836) 

1-00346 

2-52634 

(1-06145) 

1-90655 

1-42943 

1  3-98227 

(2-82737) 

(2-85025) 
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The  table  giving  the  logarithms  of  the  coefficients  is  used 
similarly,  the  only  point  requiring  care  being  the  negative 
coefficients  of  some  of  the  functions  between  which  interpolation 
has  to  be  effected.  It  should  be  noted  that  in  Table  III  a 
bracketed  logarithm  indicates  that  the  co-efficient  is  negative. 


II. 

Some    Practical    Hints    on     Two-Variable    Interpolation.       By 
JoHX  SpexceR;  F.I. a. 

J.  HE  problem  of  interpolating  between  values  of  a  function 
of  two  variables  is  one  that  frequently  arises  in  practice, 
and,  considering  its  importance,  it  is  surprising  that  so  little 
reference  to  ihe  subject  is  to  be  found  in  current  actuarial 
literature. 

Mr.  W.  M.  Makeham  gave  a  solution  of  tlic  ])roblem  in  his 
paper  "  On  the  calculation  of  the  differential  coefficients  of  a 
function  from  its  differences  ....''  J. I. A.,  vol.  xvi,  p.  98 1.  and 
showed  how  tables  for  use  in  niterpolation  of  this  nature  might 
conveniently  be  arranged.  The  only  other  contribution  I  have 
been  able  to  find  in  the  Journal,  prior  to  publication  of  the 
present  number;  is  Mr.  T.  G.  Acklands  letter  ■■'On  some  practical 
applications  of  simple  interpolation  formuhe  '"•'  (vol.  xxxii,  p.  286), 
though  in  an  interesting  contribution  to  Biometrika  (vol.  ii,  part  I) 
^Ir.  W.  Palin  Elderton  has  dealt  with  the  problem  somtwliat 
more  fully  from  the  theoretical  side.  In  the  following  remarks 
I  hope  to  offer  a  few  practical  suggestions  which  may  be 
helpful  in  certain  cases  which  present  themselves  in  interpolation 
work. 

1.  In  the  preceding  note,  which  I  have  bad  an  opportunity  of 
seeing  in  proof,  Mr.  11.  H.  Edwards  has  ingeniously  utilized 
Lagrange's  formula  in  deducing  a  value  for  Uj.,j,  expressed  in 
terms  of  the  original  values.  In  many  instances  in  practice, 
when  the  given  values  are  equidistant,  it  is  equally  convenient  for 
purposes  of  interpolation  to  employ  the  fundamental  formula 
involving  the  successive  orders  of  differences  of  those  values. 
This  formula  may,  as  might  be  expected,  be  readily  deduced  by 
the  powerful  method  of  separation  of  symbols. 

If  the  quantities  available  are  u„  i,,  w^  „,  w^,  „  .  .  .  u„  ■^, 
^0.2  •  •  •  "i.ij    ^c.,    and    if   by    A^-  we    denote    the   operation  of 
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difFercnciiig    with     respect    to    x,    y     remaining     constant,     a 
corresponding  significance  attaching  to  A^,  so  that 

A^-M,,  „  =  Mj   „  — W„.o 

and  so  on,  we  have 


Mj;.^  =  l+Aa,.l+A^.M„.o 


=  (l+a.A,.+  ^^^-A'^.+  .  .  .)(l+yA,+  2'-y-^A^,+  .  .  .)«.,,. 


.  ,  x.x  —  \.,,         .  x.x—\.x—'it... 


+  yA^Uo.o  +  A'?/Aj,.A^     ^0.0+'  '    o     ^^!-^//   ^0.0  + 


V .  V  —  1  A  o  XAI  .11  —  1    .      .  , 

+  "-^^  AyW,.o+  -^^-^^ A^A-   w„.„  + 


y.y-l.y-2 

The  only  point  calling  for  remark  is  with  referoice  to  the 
quantities  involving  differencing  with  respect  to  x  and  y 
successively.     These  may  be  readily  simplitied  as  follows  : 

A;,.A^Mo.u=Aj;(w„.i  — M,.o)  =  «1. 1  —  2^0. 1  —  ^1.0 +  «o.(. 
A^  A^Mo .  0  =  Ai(M„ .  1  —  Mo .  o) 

=  ^2.1  — 2^1.1 +  "o.l  —  «-'.o +  2Wl.O  — Mo. Oj 

and  so  on. 

The  order  of  differencing  is,  of  course,  immaterial. 

In  actuarial  work,  when  the  necessity  for  two-variable 
interpolation  confronts  us,  the  data  available  generally  consist  of 
values  of  the  function  corresponding  to  combinations  of  two 
ages,  each  of  which  is  a  multiple  of  5,  and  in  most  of  the 
examples  that  follow  it  is  assumed  that  such  data  alone  are 
accessible.  It  will  also  be  convenient,  as  it  is  in  most  cases 
sufficiently  accurate,  to  neglect  third  and  higher  orders  of 
differences. 
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When,  as  is  sometimes  the  case,  e.ff.,  in  the  British  Offices' 
Two-Life  Annuity  Tables,  the  functions  available  are  tabulated  for 
each  individual  value  of  one  variable,  in  combination  with  every 
fifth  value  of  the  other  variable,  the  problem  to  be  dealt  with  is  not, 
strictly  speaking,  two-variable  interpolation,  but  can  be  solved  by 
the  simpler  method  of  interpolation  applicable  to  functions  of  a 
single  variable. 

The  following  example  will  show  how  formula  (1)  may  be 
applied. 

From  the  "  Short  Collection  of  Actuarial  Tables "  we  take 
(Carlisle  3%  ) 

A^.„,=  -11669       AL,„  =  -13190       Aio.ou  =  -15494 

Ai,,.ca  = -09809       AJ,.,,  =  -11039 

AJo.7o  = -07812 

1  3 

To  find  AJi  C3,  we  have  x=  -,  i/=  -  and 

o  o 

A^.=  01521         A^=:00783        A^A^= -00291 

A^= --01860     A^;= --00137 

whence,  performing  the  calculations,  we  obtain  A';!  ,;..;  =  -10776 ; 
the  correct  value,  taken  from  Orchard's  Tables,  being  "10773. 

2.  A  simple  method  of  interpolation  very  commonly  employed 
to  find  M,,  „  is  referred  to  by  Mr.  Ackland  in  his  letter  cited 
above.  The  work  is  accomplished  in  successive  steps,  m„  „  being 
first  found,  then  u^  ,,,  and  finally  w,  „?  as  follows  : 

This  value  of  Uj.  ,,  will  be  found  equivalent  to 

Mo.o  +  .^^Aa;Ma.o  +  yAyM„  o  +  «"yAa;A^Mu.o     ...       (2) 

and,  comparing  this  expression  with  formula  (1),  we  see  that  the 
error  involved  as  far  as  second  differences  is 


x.x—1  ...  y  .y—1  . , 
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Em])loying  formula  (2)  in  the  example  given  above^  we 
obtain  A,',. ,,=  '108.22. 

3.  One  has  sometimes  to  interpolate  between  joint-life  or  last- 
survivor  functions^  when  the  ages  of  the  two  lives  concerned  do 
not  dift'er  by  more  than  a  few  years.  If  this  condition  apply  it  is 
usually  possible  to  select  as  origin  a  value  corresponding  to  two 
lives  of  equal  ages.  In  these  circumstances  formula  (1)  will 
usually  admit  of  simplitication,  since  if  Wii.i  =  Wi.ui  and  «'u. :•  =  «;. u 
we  have 


Aj;?/l,„  being  equal  to  A^m^  ,,  and  A^m„  „  to  A^m^  „. 
This  expression  may  be    written    in  the  easily-applied  form 

;^^^  =  ;/„„+(.r  +  y)[A^-+'^'"^^~    A^JM.,.,  +  .ryK.i-u,.„)  ...  (3) 

For  example^  iet  it  be  required  to  find  Pyy  .-  from  a  set  of 
values  of  joint  life  assurance  premiums  (0^^  3  per-cent). 
Selecting  as  origin  V^-^_:^  the  values  we  need  are 

P^.^z=3-151         P,,.,,  =  3-766 
P,,  ,,  =  3-471 
P^,.,,  =  3-912 

Here.r=^,y=-?,  A.,=  -320,  A-  =  -121, 
o  o 

and  applying  formula  (3)  we  obtain  1\,..;;.  =  3-297,  the  correct 
value  being  3303. 

It  should  be  observed  that  formula  (3)  only  holds  good  when  the 
nioditication  of  one  variable  produces  exactly  the  same  effect  as  a 
similar  modification  of  the  other  variable.  Otherwise  ^^^,  ^  would 
not  be  equal  to  u^  „,  nor  u„  .j  to  u.^  ^,.  The  formula  does  not 
therefore  apply  to  Contingent  Survivorship  Functions,  nor  to 
Joint  Life  Annuity- Values  when  the  lives  are  subject  to  different 
rates  of  mortality. 

4.  Other  special  cases,  in  which  formula  (1)  may  be  greatly 
simplified,  not  infrequently  arise  in  actuarial  work.  Thus,  when 
x  +  i/=l,  i.e.,  when  the  desired  value  relates  to  two  ages,  the  sum 
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of   which    is    a    multiple    of  o,    we    have^    writing    //=1  — ,r    in 
formula  (1). 

and  expressing  the  differences  in  terms  of  the  original  values,  we 
obtain  the  formula 

If,  as  in  the  case  dealt  with  in  paragraph  (3),  A.v==A„,.  and 
Aj=Af,,  this  is  reduced  to 

«j-. r=x  ="".  1 +  ^'*  (•'''— 1 )[";.'— Wi.i]    ....     (5) 

5.  Again,  if  a-\-y=2,  i.e.,  if  the  sum  of  the  ages  be,  as  before, 
a  multiple  of  5,  a  different  origin  being  taken,  the  above  formulrc 
will  l)e  still  further  simplified,  the  result  being 


^Y_l  re— 2  x.x—1 

Ux.2—r=  ^ l/„  .2  —  X.X  —  2Ui    i-\ U.J „      .        (6) 

It  will  be  noticed  that  the  three  values  employed  in  formula 
(6)  are  consecutive  and  equidistant  values  of  the  function  Wr_^r>, 
or,  dealing  with  two-life  functions,  they  are  consecutive  values  in 
which  the  sum  of  the  ages  is  constant ;  and  a  little  consideration 
will  show  that  instead  of  arriving  at  formula  (6)  by  modification 
of  formula  (1)  we  might  have  deduced  it  directly,  bearing  the 
above  fact  in  mind,  by  single-variable  interpolation. 

Thus,  having  given  ?/„„,  ?/i  _i  and  a.,  _..,  we  write  at  once 


x  —  l.x  —  2 .r..r— 1  ,„. 

= 2 Mo.o— a;.cT  — 2«i._i+ — 2 — w,.._2.     .      (/) 

which  will  be  seen  to  agree  with  formula  T) ,  when  the  necessary 
alterations  ai"e  made  in  the  suffixes. 

In  applying  formula  (7)  it  will,  in  certain  cases,  be 
possible  to  select  an  initial  value  such  that  u„ „  is  equal  to 
tti  _i  or  to  v.2,-2}  s"<i  thus  reduce  the  formula  to  one  of  two 
terms  only. 
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6.  It  may  be  useful  to  irive  a  few  examples  of  the  apj)lication 
of  some  of  the  foregoing  formuhT. 

(a)  To  fiud  «.,;,,  by  formula  (4)  from  the  data  given  on 
p.  290,  we  may  take  as  origin  fl^,,  ,■,,  giving 

;r=g,(l-.r)  =  -., 
whence 

"'2C.u  =  «'2o.o,i+  -  (ffi-,.i.-,  — «2o.e(,)  +  KQ  (rt',.,0.1,-,  —  %-,. 20)  =  19-265. 

The  correct  value  is  19'267,  while  Mr.  Edwards'  method 
{see  p.  291),  employing  nine  values,  gives  19"2G8. 

(b)  By  taking  «o,i.i,i  as  the  initial  value,  so  that  {v=  ~    and 

4  .  . 

2  — .r=  p,  we  may  utilize  formula  (6)  and  write 

_  6  24  ^  _iQ.9-n 

(c)  It  is  also  possible,  on  the  data  given,  to  employ  a  two-term 
formula,  since  taking  Oj.,  „-,  as  origin  and  modifying  formula  (7) 
we  obtain 

0'-ji;.u=  .)-  «-'.-..  15—  or  «i'i>  ;.<i  =  19-205. 

(</)  Taking  an  example  from  ^Ir.  Ackland's  letter  {J. I. A., 
xxxii,  p.  287),  we  may  find  P33.42,  given 

P3„.,„=4-433         P;,,., 0=4-688 

P„„,,  =  5-049         P.,,.  «  =  5-265 

Using  formula  (7)  with  P;;„.o.,  as  origin  we  need  only  two  of 
these  values  since 

14  36 

50    '^"•''■^50 

=  4"789,  the  correct  value  being  4-784. 

The  rough  but  longer  method  of  practice  dealt  with  in 
paragraph  2  [see  formula  (2))  gives  4-823. 

[e)  The  following  is  another  illustration  of  the  way  in 
which     formula    (1)    may   sometimes    be    found    of    assistance. 


_14  '6^ 

-r  3;5  .  42  —   RA  ^»' .  «  ^^    KH  -^3.-, .  40 
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Let  it  be  required  to  find  the  value  of  ar,-  :«-  at 
2|  per-cent  interest  according  to  the  British  Offices^  Annuity- 
Tables,  the  elder  life  being  a  male  and  the  younger  a  female. 
The  necessary  data  may  be  conveniently  set  out  in  the  following 
form  : 


Ages 

Anxuity-Value 

1 

m 

/ 

2h% 

3% 

H% 

63 
63 
63 

53 
58 
63 

8-797 
8-405 
7-785 

8-498 
8-132 

8-216 

1  3 

Employing  formula  (1)  we  have  a'=  -  and  'j=  - ; 


while 


A.r=--299     A-^.,=     -017 


A^=--392     A2^=--2.28 


A,A,=  -026, 


and  we  obtain- 


«[c3.oc:  =  8-445. 


The  correct  value  is  84 i4,  wliile  formula  (2)  gives  8*420. 

7.  A  very  useful  device  has  been  suggested  to  me  bv 
^Ir.  Elderton,  to  whom  I  showed  my  notes,  by  means  of  which 
the  principle  underlying  formula  (J),  viz.,  that  of  selecting,  from 
the  given  data,  values  which  admit  of  the  em])Ioyment  of  the 
single-variable  interpolation  formula,  may  be  extended  to  other 
cases. 

Thus,  if  we  choose  from  the  given  values  i(o.o)  ''h  i,  and  v.o  4, 
we  may,  with  their  aid,  write  (compare  formula  (7))  — 


% .  2x  =  «.. .  0  +  «5  («i .  i  —  W„ .  „)  + Y~  (^^^' .  4  —  2 Hi  .  2  +  «o .  0) 


x—\.x—2 


II,, 


■X.rc  —  2lli  2  + 


1 


u.^ 


(8) 


By  carefully  selecting  the  initial  value,  which,  of  course,  need 
not  in  two-life  cases  necessarily  relate  to  lives  of  equal  ages,  this 
formula  will  be  found  to  apply  to  many  cases  not  dealt  with 
above  on  the  one-variable  basis. 
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For  example,  to  find  ri-ji  ._-.  we  may  take  o.,,  o,,  as  origin,  and, 
writing  '=7;,  we  have — 

a.jj  .J.J  —  •72a,„  „„  +  •36o,,-,  ■•,,  —  -OSa..,,  4,, 

=  19-211  (0^  3%  ),  the  true  value  being  19-212. 

Similarly,  to  find  a..;-,  we  may  choose  Oo- ../i  as  starting-point, 
and  write,  (.t"  =  i)  — 

a,,.  ,,=  •12a,,.,..,  +  •96fl,.,  ,.,- -08o4,.4f,=  15-932  ; 

or,  preferably  in  this  case,  we  have  (putting  <r  =  4) — 

a-..v4=  ■72fl..5.,  «.,+  •36a.,-,  :,,,—  "OSais  ;.-, 

=  15*929,  which  agrees  with  the  true  value. 

Again,  if  0,1. .-.s  ^vere  the  desired  value,  we  might  use  a.;-  v,,  045  .v., 
and  fl.-.-.iv.}  taking  •»'  =  ^. 

8.  I  may  mention  that  formula  (8),  when  it  applies,  seems 
specially  suitable  in  interpolating  between  two-life  annuity- 
values.  It  is  not  always  equally  satisfactory  in  dealing  with 
Joint-Life  or  Contingent  Assurance  premiums  where  the  third 
differences  are  sometimes  appreciable,  but  even  here  a  very  good 
result  may  usually  be  obtained  by  bringing  in  a  fourth  value. 
As  an  illustration  let  us  take 

Ai,.,;  =  -72A'„  .,  +  -36A^.  ..--08A1,,  :, 

=  •13796  (Bakei-  and  Raisin,  0-^'^^-  and  0^"J  3  %  ). 

By  utilizing  A^-  ,,■,  also,  and  modifying  formula  (8),  we  get 
•13844,  the  true  value  being  -13842.  Formula  (1)  gives  -13824 
from  6  values. 

It  will  be  seen  that  there  are  various  ways  in  which  values 
may  be  selected  in  applying  formula  (8).  We  may,  for  instance, 
substitute  for  w,  .  and  n.  ^,  M_i._i  and  «_o  _4,  or  ?<i  _i  and  n.  _j, 
&c.,  obtaining  solutions  for  ?<_r._or,  «j._2jr  •  •  •  respectively.  A 
little  experience  will  show  which  set  of  values  is  most  likely  to 
yield  a  satisfactory  result  in  a  given  case. 

I  may  point  out  that  the  method  by  which  formulae  (7) 
and  (8)  were  obtained  is  capable  of  considerable  extension. 
Thus,  one  might  interpolate  between  w„  „,  m,  :.,  and  Wo  c,  or 
between   j/o,..,  Wo  ,,,  and  t/^  n?   obtaining  in  each   case  a  formula 
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analogous  to  (7)  and  (8).  The  student  may,  however,  be  left  to 
investigate  whether  any  useful  results  would  accrue  from  the 
employment  of  these  supplementary  formula. 

9.  In  conclusion,  it  may  be  observed  that  with  the  aid  of  the 
formulse  given  in  these  notes,  and  of  one  or  two  others 
which  are  obvious,  all  cases  commonly  arising  in  practice  of 
interpolation  between  two-life  values  can  be  dealt  with  by 
the  simple  one-variable  formula,  assuming  a  complete  set  of 
quinquennial  values  to  be  available.  The  various  cases  may 
be    conveniently   summarized  as  in   the  following   table,   where 


!-l.a;-2 


,  n=^—x.x  —  2,  and^j  = 


x.x- 


1 


3 


1 

FORMUL.E   FOR   INTERPOLATION   BETWEEN   VALUES   OF   TwO-LlFE    FUNCTIONS                 i 

i 

Classification  of  Ages 

1 

Furmula 

One  age  a-  multiple  of  5     . 

«j;.U  =  mMo.O  +  MMl.O+i'M2.0 

Equal  ages        ,          .          ,         . 

Mj;.r  =  »»?<o.O  +  WMl.l+i'M2.2 

Sum  of  ages  a  multiple  of  5 

llK.-Z=>nU(,.0  +  )iUl.  -l+pU-2.  -2 

Other  combinations  of  ages 

«3:.2j;  =  »WMo.O  +  »«1.2+i'«2.4 

The  general  second-difference  formula,  of  which  those  tabulated 
above  are  particular  cases,  is  clearly 

M^,,.^.  =  mM„  „  +  ?mi  ,.+jyi<o.2,.       ....      (9) 

The  values  of  the  coefficients  m,  n,  and  p  are  given  by 
Mr.  Edwards  in  his  Table  I  (p.  290),  but  it  may  be  useful  to 
reproduce  them  here. 


x  —  \  x  —  2 

X 

OT  = 

M  =  —x,x  —  2 

^-       2 

2 

•2 

•72 

•36 

-•08 

•4 

•48 

•64 

-■12 

•6 

•28 

•84 

-12 

•8 

•12 

•96 

-•08 

VOL.    XL. 
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III. 

0)1  the  Law  of  Uniform  Senioriti/. 

Mil.  THOMAS  CARLYLE  JONES,  a  Fellow  in  Mathematics 
at  the  University  of  Pennsylvania,  U.S.A.,  has  called  our 
attention  to  further  conditions  under  which  the  Law  of  Uniform 
Seniority  holds  good,  involving  an  extension  of  the  demonstration 
given  in  the  Text-Book  (Part  II,  Second  Edition),  on  pp.  205-207, 
which  follows  generally  the  methods  given  by  Mr.  R.  Henderson 
{J.I. A.,  vol.  xxxii,  p.  293)  and  Mr.  A.  Levine  (vol.  xxxiii,  p.  538). 
It  appears  that  the  extended  application  of  the  Law  in  question 
was  announced  by  M.  Albert  Quiquet,  a  Corresponding  ]\Iember 
of  the  Institute  of  Actuaries,  in  a  note  appearing  in  the 
Transactions  of  the  French  Academy  of  Sciences,  for  the  year 
1888,*  following  on  and  further  developing  a  demonstration,  given 
by  M.  Bertrand  in  an  earlier  issue,t  that  Simpson's  Law  is 
based  on  the  formulas  of  Gonipertz  and  Makeham.  M.  Bertrand's 
demonstration  appears  also  in  his  well-known  Calcul  des 
Prohahilitrs. 

Mr.  T.  C.  Jones  sends  us  an  interesting  demonstration  of  the 
extended  application  of  the  Law  in  question  ;  but  the  following 
simple  demonstration,  for  which  we  are  indebted  to  Mr.  Levine, 
will,  we  think,  be  more  suitable  for  readers  of  the  Journal. 

Referring  to  vol.  xxxiii,  p.  539,  of  the  Journal,  and  repeating 
the  equations  there  set  out — 

Jx-/j,ir  =  /jLj;  +  fXy  +  fM-+  ...  (to  h  terms) (a) 

^,dj^.^d^^^d^^d^^^^  j^  _ 

die        dx        dy        dz 


(7) 


dio 

dw 
dx 

_clfi,-\ 
dx 

J.  ^  d^fi,. 

die 
'  dx 

_d'^. 

dw- 

dx-  J 

(with  similar  equations  involving  u'  with  ?/,  ::,  etc.),  it  will  be 
noticed  that,  in  addition  to  the  more  general  solution  given  in 
the  Journal  and  in  the  Text-Book,  two  special  solutions  of  the 
equations  (7)  are  given  by — 

.^  dfig.  _^_d^j, 

div  dx 

and  (u)  — ^=0=-3^r 

die-  jdx- 

*  Comptes  Eendus,  vol.  106,  p.  1465. 
t  Comptes  Rendus,  vol.  106,  p.  1042. 
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Solution  (i)  gives  the  value  of /x  as  constant  at  all  ages. 
Solution  (ii)  gives  the  value  of //.^  =  A -f  Br, 

.                             x  +  y  +  '^+  .  .  .  (to  h  terms)       „ 
and  i<;= r +t. 

Substituting  in  (/5),  we  find  that^  unless  J:  =  h,  B  is  zero^  which 
would  bring  us  back  to  solution  (i).  Making  h  =  }i,  and 
substituting  in  (a),  we  find  C=0_,  so  that  the  equivalent  age  ir 
is  the  arithmetic  mean  of  the  h  ages  x,  y,  z  .  .  . 

It  follows  that  if,  for  h  lives  of  different  ages,  we  may 
substitute  h  lives  of  equal  ages,  then,  as  an  alternative  to 
Makeham's  law,  we  may  have  the  law  //j.  =  A  +  B,r,  provided  the 
equal  age  of  the  substituted  lives  is  the  arithmetic  mean  of  the 
original  ages. 

Mr.  G.  J.  Lidstone,  to  whom  we  were  glad  to  give  the 
opportunity  of  perusing  the  above  Note,  has  favoured  us  with  the 
following  remarks  and  alternative  demonstration  : — 

It  may  be  remarked  that  the  special  solution  (i),  referred  to 
above,  arises  precisely  when  the  general  equation  (on  which  the 
Text-Book  demonstration  proceeds)  takes  an  indeterminate 
form,  which  could  lead  to  no  reliable  solution.  That  general 
equation  is  : 

=^=-=logc 
djJ^ 

d.r 

which  takes  one   of  the   forms  -  and   x  ,  if  the  above  relation 

(i)  hold.  But  this  general  equation  does  not  necessarily  take 
an  indeterminate  form  when  (ii)  holds,  and  it  might,  therefore, 
be  expected  that  the  complete  solution  of  the  general  equation 
should  include  the  form  yu.j.  =  A  +  B-r,  which  is  derived  from  (ii). 
This  will  be  found  to  be  the  case,  and  the  point  at  which  this 
result  has  been  missed  in  the  Text-Book  proof  is  at  the 
])assage  from  equation  (vii)  to  equation  (viii),  vide  Text-Book, 
Part  II,  page  207.     Those  equations  are  as  follows : 

(vii)  ^-^=bc^ 

dx 

(viii)  .•.     Uj;  =  A  +  6, ,  where  A  is  the  constant 

logec 

of  integration. 
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Now  when  c  takes  the  limiting  value  unity  (i.e.,  logeC  =  0), 

the  function    , becomes    infinite    and    discontinuous  :    i.e., 

log  cC 

when  logf.c  is  a  very  small  quantity,  +  or  — ,  the  function  is  a 

very  large  quantity  of  the  same  sign,  and  as  log  ^c  passes  through 

the  critical  value  zero,  the  function  changes  discontinuously  from 

+  00    to   —GO.     In  such   conditions  tlie  analysis   leading  from 

(vii)  to   (viii)    fails,   and  we  must  retrace  a  step  to  (vii),  which 

becomes,  when  logeC  =  0,  or  c=l, 

dx, 

whence  /ia;  =  A  +  Z*-*', 

which   is  the  result    obtained    above,  the  arbitrary   constant    B 
being  replaced  by  h. 

The  above  may  serve  as  a  useful  reminder  to  the  student  of 
the  importance  of  watching  carefully  for  zero  values  and 
discontinuous  functions,  the  unobserved  presence  of  which  in 
mathematical  analysis  may  easily  lead  to  error  or  to  loss  of 
generality. 


CORRESPONDENCE. 


"SPURIOUS  SELECTION." 

To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 

SiE, — In  the  course  of  the  discussion  on  Mr.  Elderton's  paper 
recently  read  before  the  Institute,  I  ventured  to  express  the 
opinion  that  the  measure  of  "Spurious Selection  "  (^q'  —  q)^xti  deduced 
by  the  author  on  the  assumption  that  at  duration  t  medical  selection 
had  ceased  to  operate,  could  not  properly  be  applied,  without 
modification,  to  the  example  chosen,  namely,  to  durations  5—9  in  the 
Q[M]  Table,  where  it  is  not  generally  admitted  that  the  efi'ect  of  such 
selection  has  vanished,  and  where,  for  at  least  durations  5  —  7,  it  is 
admitted  by  the  author  that  medical  selection  is  still  effective.  As 
the  opinion  was  expressed  in  the  subsequent  discussion  that  the  proof 
given  applied  to  all  cases,  I  shall  be  glad  if  you  will  allow  me  space 
for  the  following  demonstration  and  remarks. 

Let  E',;  be  the  exposed  to  risk,  and  q't  the  rate  of  mortalit}',  at 
duration  t  in  one  mortality  experience,  and  E'<+i  and  q't+i  be  the 
exposed  to  risk  and  rate  of  mortality  in  that  experience  at  duration 
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(^+1),  and  let  the  unaccented  symbols  E^,  j-^,  E^+i  and  qt+\  refer 
to  similar  functions  in  a  different  experience,  and  also  let  Q,;  and  Qlt+\ 
be  the  rates  of  mortality,  at  durations  t  and  {t-\-\)  respectivelv,  in 
the  experience  formed  by  the  amalgamation  of  the  two  separate 
experiences,  the  whole  of  the  above  functions  applying  to  the  same 
attained  age. 

Now, 

_  E'tq't-\-^tqt 
^'-     Wt  +  Et 

and 

^    _  ^'t+iq't+i+^f+iSt+i 

H(+i—        -FT,      -~f; 

J^f+i  +  j^f+i 

+  'Et+i'Etqf+i—'E't+iE.'tq't—'EfE't+iqi—'E'tEf+iqf  —  'Ef+iEtqf 

(E'(+i  +  Ef+i)(E'f  +  E,)  ^  ■ 

(q't  +  i-q'dF^'t  +  i'E.'f+iqf  +  i  —  qd^f+i'Et 
_  +  (q't^i  —  qf)E'f^iEf—(q'f~qf+{)E'tEf+i 

~  (EWi  +  E,+0(E'^  +  EO 

If  the  effect  of  medical  selection  has  not  vanished,  let 

q'(  +  i  —  q'i  =  -^'t  and  qf+i~qt  =  :^(. 
Then, 


Q^+i-Q^= 


\t+i-Qt= 


EV  +  ,E'AV  +  E,^,EA^+(^A~!Z^  +  A',jEV+iE, 

-(q'f-q(-^f')E'fEf+, 


(E',+i  +  E/.0(EV  +  E,) 

(?V-?0(E'^  +  iE,-EVE,.,)+EV+,E',A'^+E#+,E,A, 

+  E'f^{Ef\'f  +  E'fEf+iAf 

(EV+,  +  E,,,)(EV  +  E,; 

If  for  the  given  attained  age  and  durations  the  effect  of  selection 
is  the  same  in  both  tables,  i.e.,  if  A'=A,  expression  (A)  reduces  to 

n          n       (iq't-gt){E't^^Et-E'(Ef^,)  t'    ^  a 

(iu^-Qt=      (EW»  +  E,„)(EV  +  E7r''    ^"^^^"^^^^'-^^^^^ 

and  of  this,  A^  may  be  assumed  to  be  the  true  measure  of  selection 
under  the  "Combined  "  Table  also;  and  in  this  case,  as  also  in  the  case 
where  selection  has  ceased  to  operate  and  A^  =  A'i=0,  we  have 
{q't  —  qt)^xt  as  the  measure  of  spurious  selection  arising  from  the 
amalgamation,  thus  agreeing  with  Mr.  Elderton's  result. 


(A) 
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If,  however,  the  effect  of  medical  selection  is  not  equal  in  the  two 
experiences,  and  the  true  measure  ot"  medical  selection  in  the  Comhined 
Tahle  (including  the  "  Si)urious  Selection  "  arising  from  causes  other 
than  the  amalgamation  of  the  separate  experiences)  is  denoted  hy 
A'V,  where  A"/  ma}-  he  expected  to  lie  somewhere  between  A'/  and  A/, 
expression  (A)  becomes 

(i?V-!?^)(EV+,E,-EVE,„)  +  EV+iEV(A',-A",) 

+  E/+,E,(A,-A",)  +  EV+,EKA',-A",) 

+  EVE/+,(A/-A"^) 

(EV+i  +  E/+,)(EV  +  E/) 

=  A",  +  a 

and  the  measure  of"  Spurious  Selection"  arising  from  amalgamation 
is  a. 

I  must  confess  that  I  do  not  at  present  see  any  exact  method  of 
measuring  A'V,  and  consequently  a. 

If,  however,  we  turn  from  the  general  question  of  the  effect  of 
amalgamating  two  experiences,  with  different  rates  of  mortality,  and 
showing  different  results  of  medical  selection,  and  consider  the 
particular  case  of  the  0^^'  Tables  it  would  seem  unnecessary  to 
determine  either  a  or  A'^. 

Tlie  mortality  table  is  of  greater  importance  as  a  measure  of  what 
may  be  expected  in  the  future  than  as  a  record  of  what  has  happened 
in  the  past,  and  the  question  suggested  by  the  latter  part  of 
Mr.  Elderton's  paper  is  as  to  how  far  the  inclusion  of  the  Old 
experience  detracts  from  the  value  of  the  "  Combined"  Table  as  such 
a  measure. 

In  the  New  experience  we  have  the  best  available  standard  of 
the  effect  of  medical  selection  at  the  present  time,  since  it  comprises 
the  very  latest  data,  and  is  most  free  from  those  causes  which  would 
produce  a  s]:)urIous  appearance  of  selection,  and  I  think  that  a 
comparison  of  (Q/'+i  — Q/*)  ^.Y  ^^^  "Combined  "  Table,  with  (qt+i  —  q/), 
or  A/,  by  the  New  Table,  would  give  a  fair  idea  of  the  error 
caused  by  the  inclusion  of  the  Old  experience.  If,  therefore,  in 
expression  (B)  we  make  A/=:A"^,  we  obtain,  as  a  measure  of  the 
divergence  of  the  Combined  experience,  as  to  medical  selection, 
from  the  true  experience,  on  the  above  assumption, 

(EV+i  +  E/+i)(E'^-hE^) 

=  (q't-Qd'i^st+   (A'^-A^)EV+i 
(E'^+i  +  E^+i) 

=  (q'/-q()Kr(i-(y(-^l)K\.l. 

In  this  connection  the  following  Table  may  be  of  interest : 
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uped 
lined 
ges 

Duration 
t 

'"«|^ 

^^t 

l00(.i',-9,) 

{5'i-7<)Krt 

K'x, 

100(A',-A,) 

(A'i-A/)K'rf 

(6) +  (9) 

Qm-Qt 
Combined 

Ungradoated 

I) 

(2) 

(3) 

(4) 

() 

(6) 

a) 

(S) 

(9) 

(10) 

(11) 

-32 

5 

14 

•0203 

■071 

■00001 

•1430 

•139 

•00020 

•C0021 

•00114 

.. 

6 

17 

•0197 

•210 

•00004 

•1628 

•230 

•00037 

•00041 

•00000 

7 

19 

•0176 

•440 

•00008 

•1804 

-•263 

-•00017 

-00039 

•00024 

8 

22 

•0198 

•177 

•00004  ^2002 

-•142 

-•00028 

-•00024 

•00078 

9 

25 

•0175 

•035 

•00001    2177 

-040 

-•00009 

-■00008 

-00115 

10 
+  Total 

28 

... 

•00018      ... 

•369 

•00059 

•00062 

•00216 

-Total 
Average 

... 

! 
...     1   ... 

•445 

•00084 

•00071 

•00115 

•• 

•00004 

-015 

-•00005 

-•00002 

•00020 

-42 

5 

17 

•0247 

•231 

•000<D6  ■1697 

-■327 

-  ■0<>J55 

-•00049 

•00086 

6 

20 

0271 

-096 

-•00003  •1968 

■099 

•00019 

•00016 

-•00055 

7 

24 

•0256 

•003 

•00000   2223 

•074 

•00016 

•00016 

•00135 

8 

29 

•0243 

•077 

•00002    2466 

•118 

•00029 

•00031 

-•00008 

9 

33 

0262 

•195 

•00005  ■2728 

-•105 

-•00029 

-•00024 

-00104 

10 
+  Total 

38 

... 

•00013 

•291 

•00064 

•00063 

•00221 

-Total 
Average 

... 

•00003 

•432 

•00084 

•00073 

•00167 

■00002 

-028 

-■00004 

-•00002 

■00011 

-52 

5 

19 

•0282 

■325 

■00009  •1893 

-•032 

-•00006 

•00003 

-•00018 

6 

23 

•0342 

•293 

•00010  [•2235 

-•083 

-•00019 

-•00009 

•00254     i 

.. 

7 

29 

•0324 

•210 

•00007   2559 

•023 

•00006 

•00013 

-•00058 

8 

34 

•0267 

■233 

•00006   2826 

•062 

•00018 

•00024 

-•00060 

.. 

9 

39 

•0292 

•295 

•00009  bus 

-•307 

-•00096 

-•00087 

-00020 

■ 

10 
+  Total 

45 

... 

•0G041 

•085 

•00024 

•00040 

•00254 

-Total 
Average 

•422 

•00121 

•00096 

•00186 

■00008 

... 

-067 

-■00019 

-•00011 

•00014 

-62         5 

21 

•0296 

-■Oil 

-•00000  ^2051 

-•092 

-•00019 

-00019 

■00035 

(..            6 

26 

•0336 

-■103 

-00003    2387 

•221 

•00053 

•00050 

-00104 

7 

31 

•0299 

•118 

•00004   2686 

•305 

•00082 

•00086 

•00060 

8 

37 

•0324 

•423 

■00014   3010 

-•518 

-00156 

-00142 

•00520 

9 

43 

0341 

-  -095 

-•C<KX)3    3351 

-•148 

-00050 

-  ^00053 

-00369 

10 
+  Total 

oO 

•526 

•00018      ... 

•00135 

•00136 

•00615 

-Total 

•00006      ... 

•758 

•00225 

•00214 

•00473 

1 
1 

Average 

•00002      ... 

-046 

-•00018 

-00016 

•00028 
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An  Inspection  of  col.  (G)  and  col.  (11)  of  the  above  table  will  show 
that,  when  the  facts  are  steadied  by  grouping  the  data  at  five 
consecutive  attained  ages,  and  the  actual  value  of  (j'^  — j^)K.r^  is 
compared  with  the  actual  ungraduatcd  value  of  (Q^+i  — Q/),  the 
ratio  of  "  Spurious  Selection  "  is  much  less  on  the  whole  than  would 
be  supposed  from  Mr.  Elderton's  Table  II ;  whil.st  col.  (10),  which 
could  of  course  have  been  deduced  directly  by  taking  the  difference 
of  the  q's  under  the  New  Table  from  that  under  the  Combined 
Table,  would  appear  to  suggest  that  the  influence  of  medical  selection 
in  the  combined  0'^"  Tables  is  under-estimated,  as  compared  with 
that  likely  to  prevail. 

It  appears  to  me,  however,  very  unsafe  to  draw  general  deductions 
from  the  figures  in  either  col.  (6)  or  col.  (10),  for  the  following 
reasons  : 

(1)  The  data,  though  those  of  five  ages  have  been  employed,  are 
scanty,  and  the  resulting  rates  of  mortality  and  selection 
extremely  irregular. 

(2)  The  rate  of  selection  under  the  New  assurances  is  not 
altogether  reliable  as  a  standard,  as  the  data  employed  in 
the  construction  of  that  table  is  itself  not  homogeneous. 

(3)  There  may,  as  pointed  out  by  Mr.  Eldertou,  be  a  further 
error  caused  by  the  "existing"  in  the  New  assurances 
which  are  exposed  to  risk  at  one  duration  but  not  at  the 
next,  without  having  passed  out  by  death  ;  and  a  similar 
error  may  be  caused  by  the  inclusion  in  the  Old  experience 
of  those  cases  existing  in  18G3  which  camein  at  one  duration 
without  having  been  exposed  to  risk  at  the  previous 
duration.  The  former  error  Avould  be  lessened  to  some 
extent  by  the  inclusion  of  the  "  existing  "  in  both  the 
New  and  Combined  experiences. 

The  above  objections  appear  to  me  to  apply  with  much  greater 
force  to  the  figures  in  Mr.  Elderton's  Table  II,  since  in  that  table 
the  value  of  K.^.^  is  deduced  from  the  data  at  one  attained  age  only, 
and  an  average  value  of  (q'—q)  is  taken,  which,  whether  it  be 
correct  or  not,  certainly  differs  from  the  average  of  the  values  in 
either  col.  (6)  or  col.  (7)  of  that  table,  and  differs  very  materially 
from  the  ungraduated  values  of  (q'  —  q)  at  individual  durations. 
Although,  by  taking  such  an  average  value,  a  certain  amount 
of  smoothness  is  secured,  it  would  appear  to  be  at  the  expense 
of  accuracy,  and  in  this  connection  it  is  interesting  to  note  that,  on 
comparing  cols.  (5),  (6)  and  (7)  of  the  author's  Table  II,  the 
"Spurious  Selection"  at  age  40  varies  between "00005  and '00007,  whilst 
the  difference  between  the  averaare  arraduated  and  ung-raduated  values 
(qix-i]+f+i  —  qi.v]+f)  is  "00010,  also  that  at  age  50  for  a  "Spurious 
Selection  "  of  from  "00006  to  "00009  we  have  an  average  difference  of 
no  less  than  "00027  between  the  graduated  and  ungraduated  figures. 
In  this  particular  case  graduation  is  certainly  of  more  importance 
than  the  inherent  error,  which  it  is  one  of  the  functions  of  graduation 
to  remove. 

Whatever  other  result  the  above  demonstration  and  illustrations 
may  have,  they  will  at  least,  I  think,  illustrate  the  very  complex 
nature    of    the    problem    the    author    has    attacked.      They    will 
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also,  I  trust,  show  still  more  clearly  the  debt  o£  gratitude  we  are 
under  to  Mr.  Elderton  for  his  valuable  and  suggestive  paper,  and 
emphasize  what  I  take  to  be  its  real  message,  that,  failing  some  more 
scientific  method  of  allowing  for  changes  during  the  period  of 
observations,  such  as  is  hinted  at  on  page  22G, 

(1)  Onlv  such  data  should  be  used  for  select  tables,  or  tables 
of  a  similar  nature,  as  can  be  traced  from  entry  till  the 
close  of  the  select  period,  unless  going  out  by  the 
ordinary  methods  of  office  experience — death,  withdrawal, 
or  termination  of  the  contract. 

(2)  The  period  of  observations  should  be  as  recent  as 
possible  ;  and 

(3)  Subject  to  inclusion  of  sufficiently  extensive  data,  the 
period  of  observation  should  be  as  short  as  possible. 

I  am,  SiE, 

Yours  faithfully, 

JAMES   BACON. 
5  4'  6.  Clement's  Inn, 

Strand,  W.C. 

5  March  1906. 


To  the  Editor  of  the  Journal  of  the  Instiiiite  of  Actuaries. 

Sir, — I  have  carefully  re-considered  the  discussion  on  my 
paper  on  "  Spurious  Selection",  and  it  seems  advisable  before  leaving 
the  subject  to  bring  out  a  few  points  with  Avhich  I  was  only  able  to 
deal  partially  in  my  reply.  The  main  point  of  my  paper  was  to 
show  the  danger  of  amalgamating  experiences  or  using  heterogeneous 
material  when  dealing  with  select  mortality,  and  the  tone  of  the 
discussion  gives  me  the  satisfaction  of  feeling  that  my  attempt  to 
prove  that  such  a  danger  exists  was  successful,  although  I  confess 
that  I  was  sorry  some  speakers  considered  it  necessary  to  defend 
certain  tables  which  I  had  no  intention  of  attacking. 

In  the  course  of  his  speech  Mr.  Gi-reen  asked  if  the  "  population 
method  "  at  present  in  use  is  not  exactly  what  we  want.  My  answer 
is  that  its  use  leads  to  select  rates  that  7nay  tell  us  absolutely  nothing 
about  selection  as  defined  in  my  paper,  and  the  result  would  not  give 
ideal  premiums  for  office  rates.  The  method  would,  I  think,  be  more 
defensible  for  valuation  purposes  ;  and  my  remarks  on  this  point, 
though  they  were,  I  fear,  indistinctly  expressed,  were  meant  to 
suggest  that  the  subject  needed  more  consideration  before  additional 
work  was  incurred  in  office  practice.  The  "population  method" 
does  not  give  an  exact  measure  of  selection,  though  it  can  give  a 
measure  which  approximates  closely  to  the  truth  when  the  term  of 
the  investigation  is  short ;  and  the  practical  conclusion  to  be  drawn 
from  this  is,  I  think,  that  in  studying  selection  our  statistics  should 
only  be  used  for  a  small  number  of  years,  as  there  is  then  a  better 
chance  of  securing  homogeneitv. 

Mr.  Ackland  asked  me  to  give  a  proof  of  the  second  footnote  on 
p.  226.  The  problem  referred  to  is  :  "  If  we  add  together  a  number  of 
groups  having  different  rates  of  mortality,  will  there  be  any  spurious 
selection  "  '?      Since  the  exposed  to  risk  at  nearest  age  x  means  the 
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suiiiniation  uf  the  exposed  fur  all  ages  from  .v  — i  to  .f+i,  the 
])roblem  in  the  footnote  is  a  particular  case  of  the  one  just  enunciated. 
The  proof  follows  from  that  on  p.  222  ;  but  the  following  hypo- 
thetical example  is  probably  the  simplest  way  of  showing  the  result : — 


Duration  5 


Attained 

Age      I 


Exposed     \    Deaths 


40 

1,190,100 

41 

l,10t,900 

42 

1,006,300 

43 

951,400 

44 

903,600 



11,913 
11,469 
10,868 
10,694 
10,590 


Rate  of 
Mortality 


•01001 
•01038 
•01080 
•01124 
•01172 


40-44      5,156,300     55,534  |  ^010770 


Duration  10 


Exposed     I    Deaths 


Uate  of 
Mortality 


1,061,400 
998,400 
963,500 
922,200 
863,100 


4,811,600 


10,655 
10,363 
10,406 
10,366 
10,116 


51,906 


•01001 
•01038 
•01080 
•01124 
•01172 


•010788 


This  shows  that  the  results  can  be  distorted,  but,  as  I  have  already 
remarked,  the  difference  is  slight  and  may  be  neglected. 

I  may  take  this  opportunity  of  giving  an  example  illustrating  my 
remark  on  p.  226,  that  I  cannot  see  the  a  priori  impossibility  of 
finding  two  Makeham  curves  having  different  constants,  so  that  the 
rates  of  mortality  deduced  from  them  differ  widely  at  the  start,  and 
then  converge  sufficiently  to  give  identical  values  for  the  expected 
deaths  at  the  end  of  the  tables. 


Rates  of  MoRTALrrY  deduced 

FROM 

Rates 

OF 

Mortality  deduced  from 

Colog  p^  =  •0025575  +  •0000472(1-0939564)^ 

Colog 

I>x=^ 

0005575  +  •000053293(1-0926 

•00752 

•00202 

•00978 

•00551 

•02922 

•02591 

•1385 

•1377 

•2056 

•2056 

•3004 

•3008 

•4268 

•4268 

I  certainly  did  not  mean  to  imply  that  I  think  Makeham's 
formula  universally  true ;  but  one  reason  given  for  its  failure  in 
the  particular  case  seemed  rather  unsatisfactory,  and  was  therefore 
mentioned.  My  remarks  on  the  subject  certainly  do  not  "  tacitly 
assume  that  there  is  a  definite  law  of  mortality",  if  that  expression 
means  that  q  or  jx  can  be  expressed  in  a  simple  empirical  form  ;  but 
I  may  remind  Mr.  Green  that  it  seems  possible  that  "  deaths  "  are 
more  or  less  complex  frequency-curves,  and,  after  all  is  said  and 
done,  the  use  of  a  formula  of  approximate  summation  is  making 
something  suspiciously  like  the  assumption  of  a  mathematical  law  of 
mortality.     This  is,  however,  a  side  issue. 

My  conclusion  (No.  (■!)  of  p.  233)  gives  my  personal  opinion, 
but  it  is  impossible  to  dogmatize  with   the  particulars  available,  and 
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mv  estimate  may  easily  be  too  bigli  or  too  low.  Though  I  have  uo 
intention  of  going  furthei"  into  this  matter,  I  should  like  to  point  out 
that,  so  far  as  practical  work  is  concerned,  the  sooner  select  tables 
can  be  run  into  an  aggregate  table  the  better,  and  I  hoped  I  was 
simplifying  matters  for  the  future  by  suggesting  that  on  some  future 
occasion  we  might  be  able  to  dispense  with  a  lew  of  the  ten  years  of 
selection  shown  by  the  present  tables. 

I  may  now  turn  to  Mr.  Bacon's  letter,  which  I  have  had  an 
opportunity  of  perusing.  He  deduces  a  formula  and  then  shows  that, 
in  the  two  cases  in  which  he  finds  it  possible  to  assign  a  definite  value 
to  the  function  he  uses,  he  has  no  difficulty  in  reaching  the  expression 
I  adopted,  and  it  is  not  until  he  is  unable  to  see  "  any  exact  method 
of  measuring  "  his  function  that  he  questions  my  result.  It  seems  to 
me  that  even  in  this  last  case  the  simple  formula  I  used  has  a  meaning, 
for  it  holds  if  we  assume  that  a  possible  measure  of  the  selection  in  an 
amalgamation  is  obtained  by  using  the  same  proportions  of  exposed 
at  duration  t+1  as  those  at  duration  t,  and  interpret  the  formula  in 
which  q' — q  was  constant  as  (^q'f+i  —  q(+i)l\.j.f.  I  have  used  the 
term  "  possible  measure",  because  I  do  not  see  how  any  measure  in 
such  cases  can  be  strictly  called  correct,  and  I  think  Mr.  Bacon  is 
probably  in  as  complete  agreement  with  this  remark  as  I  am  with  the 
three  final  conclusions  of  his  letter.  I  think  it  a  pity,  therefore,  that 
Mr.  Bacon  should  proceed  to  apply  his  formula  to  the  case  in  which 
he  admits  he  cannot  measure  his  function  exactly,  and  the  application 
is  so  unfoi'tunate,  that  he  concludes  that  it  is  "very  unsafe"  to 
draw  general  conclusions  from  his  figures.  It  is  perhaps  partly 
because  he  has  had  to  obtain  the  result  by  working  on  the  difference 
between  the  differences  of  two  rates,  both  of  which  are  based  on 
uugraduated  heterogeneous  material,  that  he  is  led  to  conclude 
that  he  has  reached  an  unreliable  result. 

"With  regard  to  my  own  figures  in  Table  11,  I  attempted  to  avoid 
the  roughnesses  of  data  to  which  ^Mr.  Bacon  refers  by  using  a  constant 
difference  ;  anyone  who  prefers  a  smaller  difference  has  merelv  to 
reduce  my  figures  in  proportion  to  see  the  eff'ect.  The  roughnesses  do  not 
affect  me,  even  in  using  one  age  only,  because  they  occur  in  the  deaths, 
which  are  few  in  number,  rather  than  in  the  exposed,  which  are  many. 

So  much  for  past  events  ;  may  I  turn  for  a  moment  to  the  future, 
and  suggest  some  possible  developments  of  the  study  ?  (1)  Under 
Avhat  conditions  will  a  table  like  the  "  old  "  assurances  contain  negative 
spurious  selection  ?  (2)  Heterogeneity  may  be  introduced  by 
subtracting  part  of  a  homogeneous  body  of  facts.  If,  therefore,  all 
with-profit  policies  were  formerly  for  the  whole  of  life,  the  starting  of 
a  new  class  like  endowment  assurances  might  make  the  whole-life 
material  over  a  long  period  heterogeneous.  This  is  a  very  difficult 
point,  and  needs  investigation.  (3)  If  we  could  prove  that  selection 
takes  the  form  A  +  <^(.r/),  as  suggested  on  p.  233,  a  test  for 
homogeneity  might  be  formed  by  examining  changes  in  <^  {o:t) .  I  may 
here  mention  that  of  course  A  +  <^(.r/)  is  negative  and  4>{^vt)  may 
probably  take  either  the  form  —Kt~''"(a  —  t)^'  or  —K^~'"e-''^  where  m 
is  a  fraction  and  k,  m,  a,  n  andy;  depend  on  the  age  at  entry.  (4)  A 
further  study  in  the  effects  of  gradual  change  in  rates  of  mortality 
on  selection  showing,  for  instance,  the  effects  of  a  decrease  fullowed 
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by  an  increase  in  rates  would  be  useful.  Such  an  investigation 
might  show  that  variations  in  the  exposed  and  rates  of  mortaHtj  can 
counterbalance  when  selection  has  worn  off  though  this  would  not 
prove  that  the  experience  was  homogeneous,  or  that  the  rates  when 
selection  was  in  operation  gave  a  true  measure  of  select  mortality. 

I  feel  strongly  tliat  at  present  we  are  far  more  likely  to  get 
information  about  the  effects  of  heterogeneous  material  by  the 
construction  of  hypothetical  examples  than  by  the  examination  of 
existing  material,  and  are  less  likely  to  be  misunderstood. 

It  is  admitted  by  Mr.  Bacon  in  his  letter,  and  by  the  speakers  in 
the  discussion,  that  it  is  unsafe  to  rely  on  the  selection  shown  by 
heterogeneous  material.  This  was  what  I  set  out  to  prove,  and  the 
admission  makes  it  unnecessary  for  me  to  go  further  into  the  subject 
at  present.  Perhaps  the  many  other  problems  connected  with  the 
subject  may  be  solved  by  some  other  student,  who  has  more  time  to 
devote  to  their  solution  than  I  seem  likely  to  be  able   to    give   at 

P^e-^e"^-  I  am,  Sir, 

Yours  faithfully, 

W.  PALIN  ELDERTON. 
11,  Lomhanl  Street,  E.C. 

31  May  1906. 


THE     INSTITUTE     OF     ACTUARIES. 

Alteration  ix  Rules  of  Examination. 
For    tlie    iuformation   of   Members  of   the   Institute,  an    early 
intimation  is  given  of  the  following  change  recently  made  in  the 
Rules    governing    the   conditions  of    exemption  from  Part   I   of 
the  Examinations  : — • 

Extract  from  Report  of  the  Council  for  the  year  1905-6  : — 
"  An  alteration  has  been  made  in  the  Rules  regulating 
the  Examinations,  which  will  permit  the  Council  to  grant 
exemption  from  the  necessity  of  passing  Part  I  of  the 
Examinations,  to  Graduates  in  Mathematical  Honours  of  any 
University  in  the  British  Empire.  This  privilege  has  hitherto 
been  confined  to  Graduates  of  Universities  in  the  United 
Kingdom,  and  its  extension  is  justified  by  the  important 
increase  in  the  number  of  our  Colonial  Members." 

Clause  3  of  the  Rules  prescribed  by  the  Council  regulating  the 
Examination  for  the  Class  of  Student,  as  revised  in  May  1906, 
will,  in  consequence  of  the  above  alteration,  now  read  as 
follows  : — 

"  3.  Graduates  in  Mathematical  Honours  of  any  University 
in  the  British  Empire  may,  at  the  discretion  of  the  Council, 
be  exempted  from  Examination  in  Part  I  of  the  Syllabus." 

In  other  respects,  the  Rules  of  Examination  remain  unaltered, 
as  published  in  the  Journal  for  October  1904  (vol.  xxxviii, 
pp.  703-6). 
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THE    LIFE   ASSUEAXCE   COMPANIES  OF   THE  UNITED 

KINGDOM. 


Summary  of  the  Life  Assurance  and  Annuity  Bevenue  Accounts. 
[Extracted  from  tbe  Parliamentary  Returas  for  1905,  published  in  1906.] 


INCOME 

Ordinaiy 
Companies 

Industrial 
Companies 

Total 

£ 

£ 

£ 

Balance  at  tbe  beginning  of  tlie 

Year 

277,537,214 

27,111,038 

304,648,252 

Adjustments :  for  capital  removed 

from  Life  Account  in  the  case  of 

three  companies  now  transacting 

other  business!  -£170,988  ;  and 

for  two  Industrial  returns  dis- 

continued (^—£41,055).     .     .     . 

-170,988 
277,366,226 

-41,055 

-212,043 

27.069,983 

304,436,209 

Premiums      ..... 

24,547,873 

11,093,268 

35,641,141 

Consideration  for  Annuities  . 

1,793,736 

3,846 

1,797,582 

Interest  and  Dividends  (less  Tax) 

10,456,303 

934,706 

11,391,009 

Increase  in  value  of  Investments  . 

169,897 

1.529 

171,426 

Fines,  Fees,  &c.     .... 

15,360 

1,809 

17,169 

Capital  Paid-up     .... 

25,0C»0 

102,986 

127,986 

Customs  Timber  Measuring,  &c.    . 

3,744 

... 

3,744 

Transfers  from  other  Accounts 

62,314 

94,215 

156,529 

Miscellaneous        .... 

33,514 

22,898 

56,412 

314.473.967 

39,325,240 

353,799,207 

OUTGO 

Ordinary 
Companies 

Industrial 
Companies 

Total 

£ 

£ 

£ 

Claims  ...... 

17,866,469 

4,255,966 

22,122,435 

Cash   Bonuses  and    Reduction    of 

Premiums          .... 

879,546 

.342 

879,888 

Surrenders 

1,636,373 

79,775 

1,716,148 

Annuities      ..... 

2,082,473 

12,690 

2,095,163 

Commission  ..... 

1,278,681 

2,788,315 

4,066,996 

Expenses  of  Management 

2,<)3  4,624 

2,039,335 

4,07.3,959 

Bad  Debts 

2,852 

248 

3,100 

Decrease  in  value  of  Investments  . 

258,645 

5,019 

263,664 

Interest  on  Capital  and  Dividends 

and  Bonuses  to  Shareholders 

467,445 

557,282 

1,024,727 

Transfers  to  other  Accounts  . 

258,329 

188,582 

446,991 

Miscellaneous        .... 

9,166 

8,107 

17,273 

Balance*  at  the  end  of  the  Year    . 

287,699,364 

29,389,579 

317,088,943 

314,473,967 

39,325,240 

353,799,207 

*  This  Balance  includes  the  whole  of  the  Life  and  Annuity  Funds  (£313,078,233), 
and,  in  addition,  the  Capital,  &c.,  of  Companies  whose  business  is  limited  to  Life 
Assurance  onlv. 
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LIABILITIES 

Ordinary 
Companies 

Industrial 
Companies 

Total 

£ 

£ 

£ 

Paid-up  Capital  (including  sundry 

Shareholders'  Balances) 

11,751,517 

1,951,014 

13,702,531 

Life  and  Annuity  Funds 

284,533,609 

28,544,624 

313,078,233 

Fire    Funds  of    Couipanics  trans- 

actin^r  Life  Business . 

14,422,783 

... 

14,422.783 

Marine  Funds  of  Companies  trans- 

1 

acting  Life  Business. 

1,063,770 

1 

1.063,776 

Reserve  Funds       .... 

4,636,578 

1,540,793 

6,177,371 

Other  Funds          .... 

3,227,673 

i          263,8J0 

3,491,513 

Profit  and  Loss  Balances 

4,808,119 

1,216 

4,809,335  1 

Depreciation  and  Investment  Ba- 

lances          

2,446,439 

'            54,892 

2,501,331 

Globe  Annuitants  (Liverpool  and 

1 

London)    

1,654,200 

i 

1,654,200 

Outstiinding  Claims 

4,416,628 

9,738 

4,426,366 

Outstanding  Accounts  . 

932,439 

1           28,998 

961.437 

Temporary  Loans .... 

399,019 

29,213 

428,262 

334,292,810 

32,424,328 

366,717,138 

ASSETS 

Ordinary 
Coin])auies 

£ 

Industrial 
Companies 

Total 
£ 

£ 

Mortgages     ..... 

92,225,684 

3,868,827 

96,094,511 

Loans  on  Policies .... 

17,177,956 

122,129 

17,300,085 

„         Eatcs     .... 

31,855,782 

10,780,528 

42,636,310 

British  Government  Securities 

7,300,426 

2,065,111 

9,365,537 

Indian   and   Colonial   Government 

Securities 

19,251,114 

605,234 

19,856,348 

Foreign  Government  Securities 

10,058,200 

328,446 

10,386,646 

Debentures    ..... 

62,458,636 

2,867,757 

65,326,393 

Shares  and  Stocks 

39,409,659 

1,085,029 

40,494,688 

Companies'  own  Shares 

631,287 

631,287 

Land    and    House    Projierty   and 

Ground  Rents    .... 

26,977,991 

8,824,663 

35,802,654 

Life  Interests  and  Reversions 

9,390,331 

6,592 

9,396,923 

Loans  on  Personal  Security  . 

2,060,075 

3,950 

2,064,025 

Agents'  Balances  and  Outstanding 

Premiums           .... 

0,257,620 

654,153 

6,912,073 

Outstanding  Interest     . 

3,165,185 

281,355 

3,446,540 

Cash,  Deposits,  Stamps,  &c.  . 

5,598,381 

305,973 

5,904,354 

Customs   Timber   Measuring    Ba- 

lances, &c.          .... 

2,405 

2,405 

Deficiencies,    Establishment     Ex- 

penses, &c 

472,078 

624,281 
32,424,328 

1,096,359 

334,292,810 

366,717,138 

1906.] 


of  fhe  United  Kingdom. 


315 


Increase  (  +  )  or  Decrease  (— )  in  the  Chief  Items  of  this  Tear's 
Summary  as  compared  loith  the  corresponding  Items  for  the 
previous  Year. 


Ordinary 

Industrial 

Companies 

Companies 

Income. 

£ 

£ 

Premiums  ....... 

+ 

644,08.5 

+ 

J  92,657 

Consideration  for  Annuities 

— 

8S.23G 

— 

*i65,087 

Interest  and  Dividends  (less  Tax) 

-r 

460,721 

+ 

88,051 

Net  Result  of  Realization  and  Re-valuatiou 

of  Inv'estments     ..... 

+ 

267,105 

+ 

5,590 

Outgo. 

Claims         ....... 

+ 

1,1.39,165 

+ 

311,039 

Annuities 

+ 

52,442 

— 

*1 28,052 

Surrenders 

+ 

37,267 

+ 

18,421 

Commission         ...... 

+ 

32,736 

+ 

120,798 

Expenses  of  Management    .... 

+ 

3,148 

+ 

104,743 

Liabilities. 

Paid-up   Capital  (including  sundry  Sliai'e- 

holders'  Balances)        .... 

+ 

229,832 

+ 

5,394 

Life  and  Annuity  Funds     .... 

+ 

10,293,495 

+ 

2,269,289 

Assets. 

Mortgages  (including  Loans  on  Rates) 

+ 

6,251,168 

+  1,172,122 

Life  Interests  and  Reversions     . 

+ 

408,158 

+ 

4,239 

Loans  on  Policies        ..... 

+ 

1,160,264 

+ 

30,421 

British  Government  Securities    . 

_ 

243,072 

— 

64,440 

Indian  and  Colonial  Government  Securities 

■r 

38,470 

+ 

105,090 

Foreign  Government  Securities  . 

- 

45,979 

— 

74,431 

Debentures          ...... 

+ 

1,870,478 

+ 

309.090 

Shares  and  Stocks 

+ 

229,354 

+ 

365,450 

Companies'  own  Shares       .... 

+ 

8,873 

Land    and    House    Property   and    Ground 

Rents 

+ 

1,146,220 

+ 

702,568 

Loans  on  Personal  Security 

+ 

234,189 

217 

*  Due  to  "Nelson  &  Co."  having  gone  into  liquidation. 


NUMBER    OF    COMPANIES. 

The  total  number  of  Companies  appearing  in  the  above  Summary  is  96,  of 
which  77  are  classed  as  Ordinary,  10  as  Industrial,  and  9  appear  in  both 
Classes,  the  returns  of  these  Companies  showing  the  Ordinai-y  and  Industrial 
business  separately.  The  accounts  of  the  Consolidated  and  Hearts  of  Oak  are 
included  for  the  first  time. 

During  the  year  two  names  have  been  removed  from  the  Official  List  of 
Companies,  viz.:  British  Endowment  Tea;  and  Nelson  &  Co.,  which  are  in 
process  of  liquidation.  And  two  names  have  been  added,  viz. :  Gresham 
Continental  Life  Assurance  Society,  Limited ;  and  the  Ladies  of  the  Maccabees 
of  the  World;  in  which  cases  the  Board  of  Trade  have  issued  their  Warrant 
under  the  provisions  of  Section  1  of  "The  Life  Assurance  Companies  Act, 
1872." 
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SuMMATiT  OF  THE  ASSURANCES  IN  FouCE,  as  sTiowH  h\j  the  last  Returns  of  the  Cotnpani 

OHDINARY    BUSINESS. 


With  Proi-its 

Without  Profits 

Total 

Re-assur- 
ances 

AniDunt 

j 

Net 
Amount 

1 

No.     1     Amount 

No. 

Amount 

No.     !      Amount 

1 

Assurances. 
Whole  Term  of  Life 
Limited   mnnber  of 
Preiniums    . 

Kudowuients   . 
Endowiuciit    Assur- 
ances . 
Joint  Lives 
Last  Survivor . 
Contingent 
Issue 
Miscellaneous  . 

Annuities. 
Iiunicdiatc 
Deferred 

790,111376,243,994 
53,063   34,012,054 

1 

£ 

149,131    70,998,850 

12,999,     5,460,138 

939,242 
66,062 

£ 
447,212,850 

39,472,192 

£                     £ 

28,112,102  419,130,7 

2,313,852   37,158,3 

843,174,410,256,048 
1,679         395,491 

l,l.S2,52:U85,682,010 

16,727      3.313,90.-) 

782         655,567 

32           67,676 

11           25,250 

4,834     2,245,443 

162,130   76,458,994 
21,496      5,048,445 

87,991   22,883,380 
2,706         963,140 
1,003      1,338,351 
4,256      6,727,501 
1,593      5,871,021 

22,482.  15,448,239 

l,00--,304  486,715,042 
23,175     5,443,936 

1,220,517  208,565,420 

19,433      4,277,015 

1,7851     1,993,921 

4,288;     6,795,177 

1,601 1     5,896,271 

27,316   17,693,682 

30,425,954  456,289^ 
18,500     5,425,4 

3,016,764  205,548,6 
252,086     4,024,8 
269,373      1,724^6 
1,731,729      5,063,4 
1,962,654      3,933,f 
2,076,306   15,617,5 

1,999,762  602,641,420 

1 

1 
303,660134,739,074 

2,303,422 

737,380,494 

1 
39,753,3661897,627,] 

... 

38,770 
15,142 

2,014,697 
414,182 

53,356 
22,250 

1,99141 

... 

53,912 

2,458,879 

75,606     2,383J 

INDUSTRIAL    BUSINESS— (Sickness  and  Friendly  Society  Contracts  not  included). 


Assurances. 
Whole  Term  of  Life 
Limited  number  of 
Premiums    . 


Endowments  . 
Endowment    Assur- 
ances  . 
.loint  Lives 
Contingent 
Miscellaneous  . 


Annuities. 
Immediate 
Deferred 


Wnu  Profits 


No. 


252 

140 


45 


437 


£ 
16,381 


16,381 
42,475 

2,599 


61,455 


Without  Profits 


No. 


Amount 


I  £ 

,985,779  213,066,398 

321  5,980 

I 
,986,100  213.072,378 
,734,905    16,803,101 

532,594  5,319,276 

414,490  6,609,426 

4  1,910 

2  2,100 


Total 


No. 


24,668,095  241,808,194 


21,986,031 
321 


21,986,352 
1,735,045 

532,639 

414,490 

4 

2 


Amount 


Re-assur- 
auees 


24,668,532 


£ 
213,082,779 

5,980 

213,088,759 
16,845,579 

5,321,875 

6,609,426 

1,910 

2,100 


241,869,649 


2,034 
310 

2,344 


Net 
Amuim 


£ 
1,180 


1,180 


88 

400 
1,000 


2,668 


£ 
213,081,: 

5, 

213,087, 
16,845, 

5,321, 

6,609, 

1, 

1,! 


241,866, 1 


2,1 


The  above  figures  are  based  on  Returns  dci)osited,  for  the  most  part,  during  the  past  five  years, 
are,  therefore,  merely  an  approximation  to  the  amount  of  contracts  in  force  at  the  present  time,     li 
case  of  two  Companies,  viz. :    the  Customs  Fund  and  the  Northern,  the  amount  of  business  at  a 
recent  date  has  been  included.     The  figures  of  the  Colonial  and  Foreign  Companies  have  been  exclude  i 
their  Returns  do  not  separately  show  the  extent  of  business  in  the  United  Kingdom. 


Pelican  and 

British  Empire 

LIFE    OFFICE, 

70,  LOMBARD  STREET,  LONDON,  E.G. 


The  Oldest  Ppoprietary  OfiRee  in  the  World 
Transacting'  Life  Assurance  business  only.      Founded  1797 


DIRECTORS. 

Chairmen. 
Rt.   Hon.   Viscount    Hampden,   G.C.M.G. 
Rt.   Hon.   Sir  John  Gorst. 


Rt.    Hon.   Lord  Avebury,    F.R.S. 

His  Hon.  Judge  Bompas,    K.C. 

Seymour    P.   Bouverie,    Esq. 

Rt.    Hon.   Viscount  Dillon. 

Rt.  Hon.  Lord  George  Hamilton,  G. C.S.I. 

\.   Travers  Hawes,    Esq. 

R.   Kirkman  Hodgson,    Esq. 

jeorge  Phillips,   Esq. 

Ion.   Edwin  Ponsonby. 

iames  Sorley,   Esq. 

J.  G.  T,  Treherne,   Esq. 

ohn  Tryon,    Esq. 

U.   Hon.    Lord  Winterstoke. 

Sidney  Young,    Esq. 


Actuary— E.  R.  STRAKER,  F.I. A. 

Secretaries. 

J.  HOWARD  BARNES,  F.I. A. 

J.  R.  TURNER. 

General  Manager- G.   H.   RYA.N. 


FINANCIAL    STRENGTH 
UNSURPASSED. 

TOTAL  ASSETS  exceed  =     =    £5,200,000. 
CLAIMS  PAID  EXCEED      -      =   £13,700,000. 


LARGE    BONUSES 

AND 

LOW    RATES 

OF    PREMIUM. 


Ne^v    and    Attraetive 
Tables   of    Rates. 


Advances  on  Life  Interests,  Reversions,  and  other  Securities. 


Prospectuses,  Proposal    Forms,  and   Full   Information   on   application   to   the 
ead  Office  or  any  of  the  Branches  or  Agencies. 


EAGLE  INSURANCE  COMPANY, 


(LIVES     AND     ANNUITIES.) 


ESTAB.  ^8Sl8^2MSi^^  18  07 


Head  Office:— 79,   PALL  MALL,   LONDON,   S.W. 


Branches : 
CITY    OFFICE- 

41,    THREADNEEDLE    STREET,    E.C. 

BIRMINGHAM.  LEEDS. 

COLMORE    RO\V.  PARK    ROW^. 

BRISTOL.  MANCHESTER. 

BALDW^IN    STREET.  CROSS    STREET. 


WiVCCtOVQ, 

Chairman : 
The  Right  llox.  LORD   COTTESLOE. 

Deputy'  Chairman : 

The  RiGHi   Hon.   Sik  JAMES   FERGUSSON,  Bart.,  G.C.S.I. 

The  Right  Hon.  Sir  WM.  HART   DYKE,  Bart. 

Sir  MYLES   FENTON. 

WILLIAM   HAYES   FISHER,   Esq. 

The  Hon.  Sir  CHARLES  WM.  FREMANTLE,  K.C.B. 

The  Hon.  SIDNEY    R.  GREVILLE,  C.V.O.,  C.B. 

GERALD   WALTER   ERSKINE   LODER,  Esq. 

BERKELEY   PAGET,  Esq. 

THOMAS   GEORGE   ROBINSON,  Esq.,  J. P. 

GEO.   R.  JELLICOE, 
Secretary  «S  General  Manager. 

FRANCIS   E.  COLENSO,  M.A.,  F.I.A., 
Actuary,  i 


U 


UNION 

ASSURANCE    SOCIETY. 


Head  Office-8L    CORNHILL,    LONDON,    E.G. 
West   End    Offices— 55,    CHARING    CROSS,    S.W.,    &    70,    BAKER    STREET,    W. 

FIRE.       LIFE.       ANNUITIES. 
ACCIDENT.      FIDELITY  GUARANTEE.      BURGLARY. 

Annual  Revenue  £1,177,773^         Total  Assets  £4,393,943. 

FIRE     DEPARTMENT    ESTABLISHED     192    YEARS. 

Insurances    at    Home    and    Abroad    underwritten    at    moderate    Premiums. 

Prompt   and   liberal    settlement    of   claims. 

Rates    Quoted   and    Surveys    made    free    of   charge. 

LIFE    DEPARTMENT    ESTABLISHED    93    YEARS. 

Moderate    Premiums.  Whole    World    and    Unconditional    Policies. 

Claims    paid    on    proof   of   death    and    title.  Increased    Bonuses. 

General   Manager   &   Secretary. 
JOSEPH   POWELL. 
Fire   Department.  Secretary's  Bepartment. 

HERBERT  LEWIS,  Sub-Mo.nager.  ALFRED  MAKINS,  Aisistant  Secretary. 

Life   Department. 
L.    K.   PAGDEX,  Actuary. 
D.    A,   PIKE,  Agau-y  Manager. 

Prospectuses,  Forms  of  Proposal,  and  every  information  can  be  obtained  at  the  Head  Office, 
8],  CoRSHiLL,  London",  E.C.  .  and  nt  the  Branch  Oftices  and  AL'encies  of  the  .Society. 

THE    INSURANCE    RECORD: 

ACTUARIAL     AND     STATISTICAL     INQUIRER. 

ESTABLISHED    1863. 
PRICE  TWOPENCE,  every  FRIDAY  AFTERNOON. 


OFFICE— 13,  YUKK   STREET,  COVENT    GARDEN,  W.C. 


FEATURES. 

1.  Full,  accurate,  and  impartial  Repoi-ts  of  the  Proceedings  of  Insurance, 
Friendly,  and  other  Provident  Societies. 

2.  Actuarial  questions  are  periodically  and  fully  discussed. 

3.  Attention  is  paid  to  all  such  items  of  news  in  conuectiou  with  the  various 
institutions  throughout  the  United  Kingdom  as  may  possess  general  interest  to  tlie 
Insurance  Profession. 

4.  Statistical  questions  are  prominently  and  popularly  treated. 

5.  Analytic  and  illustrative  Comments  on  the  Progress  of  Insurance  Companies 
generally  appear  simultaneously  with  the  Reports  of  their  Public  Meetings. 


SUBSCRIPTIONS. 

Single  copy 'Id.  Single  copy  (by  post) 2^^. 

Single  copy  for  one  year  (post  free)     ...     IfM. 


All  business  communications  to  be  sent  to  the  Publisher,  13,  York  Street,  Covent  Gai-den,  W.C. 


INSURANCE  WORKS  OF  THE  SPECTATOR  COMPANY,  NEW  YORK. 

PUBLISHERS  OF  THE  FOLLOWING  IMPORTANT  INSURANCE  PUBLICATIONS. 


LIFE. 

THE   SPECTATOR.— An   American  Review  of  Insurance;   Published   Weekly.     Price   168.   per 

annum. 
THE    INSURANCE    YEAR    BOOK.— Issued    July  of  each  year.     Price  of  each  volume  :  Life, 

Casualty  and  Miscellaneous  Insurance,  208.  ;  Fire  and  Marine  Insurance,  208.  ;  Both  volumes, 

when  ordered  together,  328. 
HANDY    GUIDE     TO     PREMIUM     RATES,     APPLICATIONS     AND     POLICIES     OF 

AMERICAN     LIFE     COMPANIES.— In     flexible     leather    cover.       Price.    88.      Three 

Supplements  are  issued,  in  July,  October  and  December.     Price  to  Handy  Guide  subscribers, 

38.  for  the  three.     Handy  Guide  and  Supplements,  lis. 
ANALYSIS  OF  POLICY  CONDITIONS.— Price  :  flexible  leather  cover,  with  flaps,  38. 
PREMIUM  R.\TES  AND  POLICY  CONDITIONS.— Price,  flexible  leather  cover  with  flaps,  48. 
CHARTERS   OF   AMERICAN    LIFE   INSURANCE   COMPANIES.— Showing   the  charters 

and  amendments  thereto  of  fifty-six  prominent  legal  reserve  companies.      Second   Edition, 

1906.     Price,  bound  in  sheep,  208. 
PRINCIPLES    AND    PRACTICE    OF    LIFE    INSURANCE.-A   scientific  treatise  on  Life 

Insurance,  %vith  valuable  tables  for  reference.     A  complete  arithmetical   e.xplanation   of  the 

computations  involved  in  the  science  of  Life  Contingencies.     Contains  4,  3j,  and  3  per  cent. 

American   Experience   Valuation  Tables.     Seventh  Edition  ;  revised,  enlarged  and  improved. 

Price,  per  copy,  408. 
PROMINENT  PATRONS    OF    LIFE  INSURANCE. -1904  Edition.    Price,  in  cloth,  Ss.  ;  in 

leather,  4s. 
A  B  C  OF  LIFE  INSURANCE.— Fourth  Edition.     Price  48. 
TALKS  WITH  LIFE  INSURANCE  AGENTS.— Price  :  cloth,  68.  ;  leather,  Ss. 
THE  ART  OF  CANVASSING.— Price,  flexible  leather,  6s. 
ELEMENTS  OF  LIFE  INSURANCE.— Revised  Edition.     Price  88. 
ASSESSMENT  LIFE  INSURANCE.-A  companion  book  to  Elements  of  Life  Insurance.    Price, 

bound  in  cloth,  68. 
LIFE  AGENTS'  CODEX.— Price  6s. 
LIFE  INSURANCE  S.AYINGS.- Price  Ss. 
SUMMARY      OF      THE      TESTIMONY      GIVEN      BEFORE      THE      NEW     YORK 

LEGISL.\TION     INVESTIGATING    COMMITTEE.— Price  4s. 
COMPENDIUM    OF    OFFICIAL    LIFE    INSURANCE    REPORTS.— Price,  manilla,  6s.  ; 

leather,  8a. 
LIFE   INSUR.'VNCE  POLICYHOLDERS'  POCKET   INDEX.— Showing  the  statistics  of  the 

level  premium  Companies,     Price,  in  manilla.  Is.  ;  in  flexible  leather  pocket  book,  28. 
POCKET    REGISTER    OF    LIFE    ASSOCIATIONS.— <On   the  assessment   plan.)      Price,   in 

manilla.  Is. ;  in  flexible  leather  pocket  book,  2s. 
DIVIDENDS  IN  LIFE  INSURANCE  FROM  DATE  OF  ORGANIZATION.— Price  Is. 
THE  LIFE  INSURANCE  EXAMINER.— Price  128. 

HANDY  HELPER. — Life  Agents'  Record  Book  for  interviews  and  appointments.     Price  48. 
LIFE  POLICY  REGISTER  AND  PREMIUM  RECORD.— Prices  :  20s. ,  328. ,  and  608. 
LETTERS   OF   "AMICUS."— Written  by  a  Hayville   Agent.      Replete   with    good    advice   to 

Agents,  philosophical,  critical,  or  imaginative,  but  always  witty  and  pleasing.     Price  48. 
THE  UNIVERSAL  LIFE   INSURANCE  FIELD   BOOK.— For  Agents' use.    Prices:   No.  1, 

48s.  ;  No.  2,  40s.  ;  No.  3,  12s. 
UNIVERSAL  LIFE  INSURANCE  FIELD  CARD.— A  useful  card  for  canvassing  (in  connection 

with  the  Field  Book).     Prices  :  250  for  2s.  6d.  ;  500,  4s.  6d. ;  1,000,  88. 
THE    THREE    SYSTEMS    OF    LIFE    INSURANCE.— Revised   Edition.       Price,    bound  in 

leather,  lOs. 
INDUSTRIAL  LIFE  INSURANCE.— Its  history,  statistics  and  plans;  also  hints  to  Industrial 

Agents.     Price,  bound  in  leather,  83. 
NOTES    ON    LIFE    INSURANCE.— By  Gustavus  W.  Smith.    A  Theoretical  and  Practical 

Work,  by  a  writer  who  thoroughly  understood  the  science  of  life  insurance  in  all  its  branches. 

Price  8s. 
PREMIUM   RATES  OF  AMERICAN   LIFE  INSURANCE  COMPANIES.-Price,  flexible 

leather  cover,  with  flaps,  3s. 
MANUAL  OF  POLICIES  AND  RATES  OF  STIPUL.\TED  PREMIUM  AND  FRATERNAL 

LIFE  INSURANCE.— Price,  flexible  leather  cover,  6s. 
PRACTICAL    LESSONS    IN    ACTUARIAL    SCIENCE.— A    treatise    showing    the    methods 

of  ascertaining  rates,  values,  etc.,  for  life  insurance  policies,  embracing  several  hundred  pages 

of  Mortality  Tables  and  other  statistical  data  not  obtainable  in  any  other  publication.     Revised 

edition  in  two  volumes.      Vol.   I.,   350  pages  of   text,  and   Vol.    II.,    310  pages  of   tables. 

Price,  per  volume,  168. ;  two  volumes  ordered  together,  288. 
LAW   OF    LIABILITY. ^A  digest  of  the  laws  of  negligence,  with  the  leading  decisions  of  the 

highest  Federal  and  State  Courts  directly  affecting  liability  insurance.   Price  208. 
THE  ROBINSONIAN  UNIQUE  CALCULATOR.— A  multiplier  and  divider.    Price  12s. 

C.  &.  E.  LAYTON,  56,  Farringdon  Street,  London,  E.G. 


INSURANCE  WORKS  OF  THE  SPECTATOR  COMPANY,  NEW  m^-Co^^^"^ued. 

CASUALTY    INSURANCE. 

THE    ADJUSTER'S     MANUAL,     FOR    THE     SETTLEMENT     OF     ACCIDENT    AND 

HEALTH  CLAIMS.— By  Dr.  C.  H.  Harbaugh.     Price  8s. 
BENEFITS  UNDER  ACCIDENT  POLICIES.— Price  in  manilUi,  Is.  ;  bound  in  flexible  leather 

pocket  book,  2s. 
POCKET  REGISTER  OF  ACCIDENT  INSURANCE.— Price  Is. 
ACCIDENT  INSURANCE  MANUAL.— Price,  flexible  leather  cover,  8s. 
HANDY    CHART    OF     CASUALTY    AND     OTHER    MISCELLANEOUS    INSURANCE 

COMPANIES  IN  AMERICA.— Price  Is. 
MANUAL  OF  LIABILITY  INSURANCE.— Price,  in  manilla,  4s.  ;  flexible  leather,  6s. 
THIS   MAY   HAPPEN   TO   YOU.— Price  Is. 

ALSO  NUMEROUS  OTHER  VALUABLE  INSURANCE  WORKS. 


FIRE. 

THE   SPECTATOR. — An  American   Review  of  Insurance  ;    Published  weekly.      Price   16s.    per 

annum. 
THE     INSURANCE     YEAR     BOOK.— Issued   July    of  each    year.     Dealing    with    Insurance 

Companies  throughout  the  world.     Price  of  each  volume  :  Life,  Casualty  and  Miscellaneous 

Insurance,  20s.  ;  Fire  and  Marine  Insurance,  203.  ;  Both  volumes,  when  ordered  together,  32s. 
READY      RECKONER      OF       EARNED       AND       UNEARNED       PREMIUMS.  —  By 

VVm.  Ellsworth.     An  invaluable  assistant  in   the  rapid  computation  of  return  premiums  at 

short  rates  and  pro  rata  unearned  premiums.     Price  208. 
HAND    BOOK    FOR    FIRE    INSURANCE    AGENTS.— By  S.   R.  Weed.     An  excellent  aid 

to  Agents.     Price  6s. 
JOYCE  ON    INSURANCES. — A  cyclopaedia  of  all  legal  insurance  works  brought  up  to  date, 

containing  rules  and  definitions,  comparisons  and  conflicting  decisions    separate  chapters  on 

technical  points,  pertaining  to  particular  classes  of  insurance.     Four  volumes  of  i,ooo  pages 

each,  being  a  compendium  of  insurance  law.     Price  96s. 
FIRE  INSURANCE  LAWS,  TAXES  AND  FEES.— (Including  County  and  Municipal  Taxes). 

Issued  annually  in  August.     Price,  substantially  bound,  20b. 
DISTRIBUTION    BY   STATES   OF    FIRE  INSURANCE   IN   THE  UNITED  STATES.— 

Price,  in  flexible  leather  cover,  8s. 
AGENTS'  AND  INSPECTORS'  POCKET  BOOK  OF   FIRE  PROTECTION.— By  George 

Velten  Steeb,  Assoc.  Member  National  Fire  Protection  Association.     A  new,  up-to-date  and 

comprehensive  work  which  should  be  in  the  possession  of  every  special  agent,  inspector  and 

local  agent.     Price  per  copy,  in  red  Russian  leather,  IDs. 
FIRE  INSURANCE  LAW  CHART. — Contains  in  tabular  foim  a  summary  of  special  State  Laws 

relating  to  statements  required  of  fire  insurance  companies.     Price  4s. 
SPECIAL  AGENTS'  ELECTRICAL   HAND  BOOK.— By  A.  M.  Schoen.     Price  4s. 
FIRE  INSURANCE  POCKET  INDEX.— Exhibits  statistics  for  ten  years  with  totals  of  nearly  300 

American  and  Foreign  fire  and  miscellaneous  insurance  companies.      Prices :  manilla  cover. 

Is.  ;  in  flexible  leather  pocket  book,  2s. 
DOUBLE    AND     TRIPLE     INDEX     EXPIRATION     REGISTER.  —  By    C.     D.    Crane. 

Accurate,  time-saving,  convenient.     Expirations  cannot  be  overlooked.     Prices,  from  16s.  up. 
IMPROVED   EXPIRATION   REGISTER.— By  Peyton   Roberts.     A   practical  and  concise 

system.     Prices  :  12s.,  20s.,  and  323. 
READY  REFERENCE  LEDGER.— By  Turner.     Afi'ords  a  complete  exhibit  at  any  time  of  the 

business  for  each  company.     Price  12s. 
SPONTANEOUS    COMBUSTION,    REPORT    OF    A    SPECIAL    COMMITTEE  ON.— By 

Holloway.     Price  Is. 
SPONTANEOUS    COMBUSTION     ESSAYS  ON. -By  Hexamek.     Price  2s. 
FIRE    PREVENTION     AND     PROTECTION.- Second   edition,   revised   1904.      Deals   with 

methods,   materials  and  appliances   for  preventing   and  extinguishing   fires.      Also   contains 

"  Hints  to  the  Insured."     Illustrated.     Price  8s. 
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Reversionary  Securities  as  Investments.  By  C.  R.  V,  Coutts, 
F.I.A.,  Assistant  Actuary  of  the  Xational  Mutual  Life 
Assurance  Society. 

[Read  before  the  Institute,  30  April  1906.] 

J.  HE  previous  papers  on  reversions  read  before  the  Institute 
have  dealt  mainly  with  the  theory  of  the  subject.  It  may  be 
useful,  therefore,  to  afford  members  who  have  to  deal  with 
reversionary  securities  as  investments  rather  than  mathematical 
problems,  an  opportunity  of  discussing  some  of  the  practical 
questions  connected  with  them.  In  this  I  am  following  the 
example  of  Mr.  Neil  Campbell,  whose  paper,  read  before  the 
Faculty  of  Actuaries  in  1902,  contained  much  valuable 
information  of  a  practical  character,  and  led  to  an  interesting 
discussion. 

Scope  of  -'-  pi'opose  in  the  first  place  to  refer  to  the  advantages 

Paper.  ^^^^  disadvantages  attaching  to  reversionary  securities 

as  compared  with  other  investments,  and  then  to  deal  in  detail 
with  some  special  points  connected  with  their  purchase  and 
management. 

That    considerable    difference    of    opinion    exists    as    to    the 
desirability  of  investing  in  reversions  wdl,  I   think,  be  generally 
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admitted.  The  returns  to  the  Board  of  Trade  sliow  that  some 
offices  invest  20  per-cent  of  their  funds  in  this  class  of  security, 
others  less  than  1  per-cent.  This  divergence  is  no  doubt  in  some 
measure  due  to  the  exceptional  facilities  enjoyed  by  some  offices 
for  acquiring  reversions  on  favourable  terms.  But,  on  the  other 
hand,  any  office  which  desires  to  increase  its  holding  in  reversions 
can  take  advantage  of  the  large  and  increasing  open  market  for 
these  securities. 

Mortauty  of  '^^^  abscncc  of  any  reliable  data  as  to  the  mortality 
Life  Tenants,  auiong  life  tcuants  is,  no  doubt,  one  of  the  factors 
which  deter  many  offices  from  purchasing  reversions.  The  most 
coumiou  type  of  life  tenant  in  the  case  of  reversions  oflfered  for 
sale  is  a  woman  between  sixty  and  seventy-five  years  of  age,  in 
receipt  of  an  income  large  enough  to  keep  her  in  comfort. 
It  may  be  assumed  that  if  she  is  known  to  be  in  bad  health,  the 
holder  of  the  reversion  will  take  advantage  of  the  existing 
facilities  for  raising  money  on  mortgage  rather  than  sell  outright. 
It  might,  therefore,  be  expected  that  the  vitality  of  life  tenants 
under  reversions  offered  for  sale  would  be  found  to  surpass  that 
shown  by  any  existing  table  of  mortality.  Mr.  Xeil  Campbell, 
in  the  paper  referred  to  above,  includes  a  mortality  investigation 
based  on  226  lives,  among  whom  were  113  deaths.  Although 
the  numbers  are  too  small  to  form  a  reliable  table,  it  is  interesting 
to  notice  that  the  mortality  shown  is  lighter  than  the  Government 
Annuitants'  or  Offices  Annuitants'  female  experience,  and  that 
the  extra  vitality  is  more  marked  at  the  older  ages.  AVould 
it  be  outside  the  scope  of  the  Institute  to  make  a  joint 
investigation  with  the  Faculty  into  the  mortality  among  life 
tenants  under  reversions  purchased  by  life  offices  and 
reversionary  companies,  and  thus  provide  a  table  which  would, 
no  doubt,  be  adopted  as  a  standard  one  in  all  reversionary 
transactions  ? 

obectionsto  Perhaps  the  most  important  general  objection  to 
Reversions,  reversions  as  investments  is  the  fact  that,  unless  the 
fund  is  in  Court,  it  is  under  the  control  of  trustees,  generally 
unknown  to  the  office  before  purchase,  who  may  fraudulently 
misappropriate  the  investments,  or,  through  sheer  incapacity  or 
a  desire  to  increase  the  income  of  the  life  tenant,  re-invest  in 
unsatisfactory  securities  and  appreciably  diminish  the  capital 
value.  When  the  fund  is  invested  in  stocks  registered  or 
inscribed  in  England,  a  distringas  may  be  placed  on  them  which 
secures  due  notice  of  any  proposed  change,  but  does  not  enable 
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the  holder  of  the  reversion  to  interfere,  provided  the  trustees  are 
not  exceeding  their  powers  of  investment. 

In  addition  to  these  risks,  there  is  always  a  possibility,  until 
the  reversion  is  actually  realized,  of  some  flaw  in  title  being 
discovered.  A  prior  charge  may  come  to  light  of  which  due 
notice  has  been  served  on  the  trustees,  but  which  has  been 
overlooked  by  them.  There  is  a  greater  danger  of  this  if  there 
have  been  clianges  in  the  trustees  since  the  trust  was  constituted. 
A  question  may  be  raised  as  to  the  interpretation  of  the  will  or 
settlement  under  which  the  reversion  is  derived,  and  the  opinion 
of  the  purchaser's  counsel  may  be  u])set  when  the  matter  is 
brought  before  the  Court  for  settlement.  I  will  now  pass  on 
to  consider  what  are  the  attractions  which  reversions  offer,  as 
compared  with  other  investments,  to  set  off  the  serious  disadvan- 
tages mentioned  above. 

The  most  important  advantage  that  reversionary 
Interest  sccurltics  posscss  is  that  they  yield  a  higher  rate  of 

interest  than  that  obtained  on  the  bulk  of  life  office 
investments.  In  this  connection  I  should  observe  that  I  include 
in  reversionary  securities  life  policies,  a  comparatively  modern 
form  of  investment  for  life  offices,  but  one  which  has  now  been 
included  in  the  syllabus  for  the  Institute  examinations. 

Perhaps  the  n)Ost  direct  and  convincing  evidence  of  the  high 
rate  of  interest  earned  by  reversionary  securities,  notwithstanding 
the  doubt  as  to  the  mortality  and  the  various  risks  referred  to 
above,  is  the  general  prosperity  enjoyed  by  reversionary  companies. 
These  companies  are  burdened  with  the  expense  of  an  office  and 
staff,  and  have  only  a  limited  capital,  which  prevents  them 
from  taking  full  advantage  of  every  favourable  opportunity  of 
investment.  But,  in  spite  of  these  disadvantages,  most  of  them 
are  able  to  maintain  a  satisfactory  dividend.  In  case  it  may  be 
thought  that,  owing  to  the  higher  prices  which  have  prevailed 
during  the  last  ten  or  fifteen  years,  reversionary  securities  bought 
in  the  market  at  the  present  time  are  not  likely  to  yield  good 
results,  I  may  perhaps  be  permitted  to  mention  that  a  recent 
investigation  of  the  financial  results  during  the  last  ten  years  of  a 
large  batch  of  reversionary  securities,  nearly  all  purchased  during 
that  period  in  the  open  market,  showed  that  the  yield  obtained 
was  appreciably  higher  than  the  average  yield  from  other 
investments,  notwithstanding  the  very  recent  selection  of  the 
lives,  which  made  the  mortality  lighter  than  may  be  expected 
after  the  effect  of  selection  has  worn  off. 

Y  2 
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Classes  of 


The  yield  on  reversionary  securities  depends  to  a 
ukIf"to  be  gi'eat  extent  on  the  class  of  security  purchased.  In 
profitable.  ^^jjg  abscuce  of  any  statistics,  it  is  only  possible  to 
give  some  general  reasons  why  the  following  classes  may  be 
expected  to  prove  more  profitable. 

(1)  lleversions  depending  on  young  lives. 

(2)  Reversions  depending  on  two  or  more  lives. 

(3)  Contingent  reversions  and  reversionary  life  interests. 

(4)  Life  policies. 

A  higher  yield  may  be  expected  under  the  first  three  of  the 
above-mentioned  classes,  because  there  is  not  so  wide  a  market 
for  them  as  for  absolute  reversions  depending  on  older  lives. 
They  can,  therefore,  be  secured  on  more  favourable  terms ;  and 
in  the  case  of  reversions  depending  on  two  or  more  lives,  the 
vitality  is  likely  to  be  less  pronounced,  as  there  is  not  so  much 
selection  exercised  against  the  purchaser  as  in  the  case  of  a 
reversion  depending  on  one  life  alone. 

Contingent  reversions  and  reversionary  life  interests  are 
specially  attractive.  The  nominal  yield,  after  providing  policies 
at  office  premiums,  is  appreciably  higher  than  that  of  absolute 
reversions  ;  and  the  real  yield  on  the  basis  of  a  net  formula, 
assuming  the  policy  set  up  by  the  purchasing  office,  is  from 
4  per-cent  to  1  per-cent  higher  than  the  nominal  yield.  Again, 
it  is  more  difl^icult  for  the  holder  to  arrange  a  loan  on  a  security 
of  this  character,  and  thus  preserve  the  benefit  accruing  from 
impaired  lives. 

Life  Policies  ^^  "^^Y  ^^  conveuicut  to  discuss  rather  more  fully  the 
as  investments,  j-easous  which  make  life  policies  attractive  invest- 
ments. That  offices  should  make  large  profits  by  purchasing 
policies  in  other  offices  rather  suggests  the  proverbial  case  of  the 
Sandwich  Islanders,  who  made  their  living  by  taking  in  each 
other's  washing ;  and  if  life  offices  were  the  only  purchasers, 
an  agreement  might  be  arrived  at  to  abstain  from  purchasing 
policies  and  allow  them  to  be  surrendered  to  the  issuing  office. 
Bat,  unfortunately,  revei'sionary  companies  and  private  buyers 
have  discovered  the  high  yield  to  be  obtained  on  this  class  of 
investment ;  a  self-denying  ordinance  on  the  lines  suggested 
would,  therefore,  only  deprive  the  purchasing  office  of  an 
attractive  investment  without  in  any  way  benefiting  the  issuing 
office.  It  is,  of  course,  open  to  any  office  to  keep  these  policies 
off  the  market  by  offering  surrender-values  which  compare 
favourably  with  the  investment  values.     Whether  the  profit  so 
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obtained  would  make  up  for  the  loss  of  pi-ofit  from  surrenders 
entailed  by  the  adoption  of  a  higher  scale  of  surrender-values  is 
an  interesting  problem  which  is  outside  the  scope  of  this  paper. 
The  chief  advantage  policies  possess,  as  compared  with 
among  uves      Other  rcversiouarv  sccuritics,  ariscs  from   the  rate  of 

assured,  .  .  '. 

mortality  which  is  found  to  prevail  among  the  lives 
assured.  That  the  mortality  should  be  higher  than  among  life 
tenants  under  reversions,  might  be  expected  in  view  of  the 
ditference  in  the  lives.  But  to  those  unaccustomed  to  deal  with 
policies  as  investments,  it  may  seem  strange  to  suggest  that  the 
mortality  among  the  lives  assured  is  higher  than  that  of  assured 
lives  generally.  It  is  usually  assumed  that,  if  a  policy  is 
surrendered,  the  life  is  in  good  health.  Tiiis  is  no  doubt 
generally  the  case  if  the  policy  is  surrendered  when  it  has  only 
been  a  short  time  in  force.  But  policies  do  not,  as  a  rule, 
become  marketable  securities  until  they  have  been  twenty  years 
in  force,  and  the  lives  are  not  less  than  fifty  years  of  age.  Tiie 
vendor  is  most  frequently  the  life  assured  or  a  mortgagee.  It 
may  not  unreasonably  be  assumed  that  the  life  assured  will  not 
sell  after  maintaining  the  policy  for  twenty  years  or  more  unless: 

(1)  He  is  in  financial  difficulties,  and  unable  to  bear  the 
strain  of  maintaining  the  policy. 

(2)  He  has  made  other  provision  for  those  dependent  on 
him,  or  has  outlived  those  for  whose  benefit  the 
policy  was  effected. 

The  first  is  the  more  general  reason,  and  the  mortality  among 
this  class  of  life  probably  accounts  for  a  large  part  of  the  profit 
made  from  purchasing  policies.  But  among  those  who  sell  their 
policies  for  the  second  reason  given  above,  I  have  come  across 
several  cases  where  the  life  assured  knew  that  he  was  in  bad 
health,  but  preferred  to  take  the  cash -value  of  the  policy  rather 
than  maintain  it  for  others  whom  he  had  no  desire  to  benefit.  If 
the  policy  has  been  mortgaged  and  the  mortgagor  is  in  default, 
the  mortgagee  will,  as  a  rule,  prefer  to  realize  his  security  at 
once,  irrespective  of  the  health  of  the  life  assured,  rather  than 
face  the  loss  of  interest  and  the  payment  of  premiums  under  the 
policy. 

The  above  considerations  are  offered  not  so  much  as  reasons 
for  assuming  that  the  lives  assured  under  marketable  policies  will 
be  subject  to  a  high  mortality,  but  rather  as  an  attempt  to  explain 
what  is,  I  believe,  the  general  experience  of  those  who  deal  in 
this  class  of  security. 
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Policies  are  not  subject  to  the  risks  and  disadvantages  which 
attach  to  other  reversionary  securities  owing  to  the  funds  being 
in  the  hands  of  trustees.  But,  as  a  set-ofF  to  this,  there  is  a  far 
greater  risk  of  the  life  assured  being  lost  sight  of  than  in  the 
case  of  a  life  tenant  under  a  reversion.  I  propose  to  discuss 
various  methods  of  keeping  in  touch  with  lives  assured  in  a  later 
section  of  the  paper,  but  will  now  pass  on  to  some  of  the  special 
points  which  arise  in  connection  with  the  purchase  of  reversionary 
securities.  I  have  ventured  to  refer  to  many  points  of  a  some- 
what obvious  and  elementary  character,  in  the  ho])e  that  they 
may  be  of  use  to  junior  members  whose  official  duties  have  not 
brought  them  into  touch  with  reversions. 

Index  to  Reversionary    securities    are    purchased     either    by 

enquiries.  private  treaty  or  at  sales  by  auction.  If  the  purchase 
of  reversions  by  private  treaty  is  entertained,  it  will  be  found 
convenient  to  keep  an  index  of  all  securities  offered,  as  it  is  not 
unusual  for  the  same  reversion  or  policy  to  be  offered  from  several 
sources  in  the  course  of  a  few  weeks.  Reversions  may  be 
conveniently  indexed  under  the  year  of  birth  of  the  life  tenant, 
policies  under  the  name  of  the  issuing  office. 
Source  of  ^^  ^^  ^^^  purchasc  of  reversions  so  much  depends  on 

enquiry,  ^j^g  good  faith  of  the  various  parties  concerned  in  the 

transaction,  the  source  from  which  the  reversion  is  offered 
should  be  carefully  scrutinized. 

Form  of  ■'•''  ^^  wsual  before  a  quotation   is  made  to  require  a 

appUcation.  form  of  application  to  be  completed,  giving  full 
particulars  of  the  reversion,  the  price  required  by  the  vendor,  and, 
in  addition,  the  names  and  addresses  and  occupations  of  the 
trustees.  It  should  also  contain  a  question  as  to  whether 
the  trustees  arc  willing  to  answ'cr  enquiries.  If  this  is 
answered  in  the  negative,  no  quotation  should  be  made,  as, 
presumably,  no  purchaser  would,  in  the  ordinary  way,  agree  to 
take  the  risk  of  prior  dealings  without  any  statement  from  the 
trustees. 

Should  uota  ^"  uiauy  cascs  the  price  asked  by  the  vendor  will  be 
tions  be  made  ?  more  than  the  purchaser  is  prepared  to  give.  The 
purchaser  will  then  be  asked  to  name  a  price.  Judgment  must 
be  exercised  as  to  the  cases  in  which  it  is  desirable  to  do  so. 
There  are  obvious  objections  to  quoting  prices  indiscriminately. 
The  vendor  frequently  has  no  intention  of  selling,  but  merely 
wishes  to  obtain  a  valuation  without  paying  a  fee.  In  other 
cases   the   vendor    will    use   the   quotation   obtained   from    one 
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purchaser  as  a  lever  to  extort  a   higher  ])rice  from   another.     In 
any  case^  therefore^,  where  a  price  is   quoted  it  should  he  made 
subject  to  withdrawal  if  not  promptly  accepted. 
Character  of     "^^^    character    of    the    investment   of   the   fund   is, 
^"°^'  naturally,  the  point  to  which  attention  is  first  directed. 

It  will  sometimes  be  found  that  while  the  bulk  of  a  fund  is 
invested  in  first-class  securities,  a  small  portion  is  composed  of 
inferior  securities  of  a  speculative  character.  As  a  rule  these  are 
investments  made  by  the  testator  and  left  undisturbed  by  the 
trustees.  But  enquiry  should  be  made  on  this  point.  If  the 
trustees  themselves  have  made  the  investments  in  question, 
the  inference  is  that  they  are  endeavouring  to  raise  the  income  of 
the  life  tenant,  and  may  proceed  later  on  to  re-invest  the  remainder 
of  the  fund  in  similar  securities. 

Bearer  Bonds.  ^^  ^^  important  to  scc  that  the  securities  are  in  the 
form  of  inscribed  or  registered  stocks  or  bonds  and 
not  ''  bonds  to  bearer."  But  an  arrangement  can  sometimes  be 
made  for  bearer  bonds  to  be  deposited  in  a  bank  in  the 
joint  names  of  the  trustees  and  the  purchaser  of  the 
reversion. 

Redeemable  ^^  sj^ccial  adjustment  should,  of  course,  be  made  in 
stocks.  ^}jy  valuation  of  any   stocks   standing  at  a   premium 

but  redeemable  at  par.  If  the  date  of  redemption  is  within 
the  period  covered  by  the  expectation  of  life  of  the  life 
tenant  at  the  date  of  purchase,  these  stocks  should  be  written 
down  below  par  to  allow  for  the  costs  of  re-investment  on 
redem})tion. 

Mortgages.  ^^  ^^^  fuud,  or  any  part  of  it,  is  invested  in  mortgages, 
full  details  should  be  obtained  as  to  the  nature  of  the 
security,  with  valuation  reports,  if  possible.  The  amount  of 
margin  kept  will  depend  on  the  security.  A  small  margin  should 
be  kept  even  in  cases  obviously  well  secured,  to  cover  the  cost  of 
re-investment  if  the  mortgage  is  paid  off. 
xj  Reversions    to    houses     or     land     present     several 

Houses  or  ^ 

land.  undesirable  features.     The  value  at  the  present  time 

cannot  be  definitely  ascertained,  and  is  no  safe  criterion  of  the 
value  when  the  reversion  falls  into  possession.  The  trustees 
cannot  be  eomi)elled  to  keep  the  property  in  first-class  repair, 
and  there  is  very  often  a  tendency  to  sacrifice  the  interests 
of  the  reversioner  to  those  of  the  life  tenant,  a  tendency 
not  likely  to  be  less  marked  it'  the  whole  of  the  reversionary 
interest    is    vested  in    a    life  office  or  reversionary  company. 
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When    the   fund    is    invested    in    ground    rents    the 

])osition  is  very  different.     It  is  hardly  possible  for 

even  the  most  careless  trustee  materially  to  damage  the  security  ; 

and  apart  from  the  possible  liability  to  special  taxation  the  value 

will  automatically  increase  as  the  term  of  the  lease  runs  off. 

A  small  margin  should  be  kept  on  any  item  of  cash 

included  in  the  fund,  to  cover  the  cost  of  investment. 

If  the  item  is  large  it  will  be  })rudent  to  ])ostpone  the  purchase 

until  the  amount  has  been  invested  in  satisfactory  securities. 

„,  If  the  reversion  is  to  a  char^re  on  a  fund  it  is  necessary 

Lnarges  on  a  '-'  •' 

Fund.  ^Q  enquire  if  there  arc  any  other  charges,  and  if  so  to 

ascertain  the  relative  priority  of  the  charges.  It  is  also  desirable 
to  ask  whether  the  charge  bears  interest  from  the  date  of  death 
of  the  life  tenant.  If  it  does  not  do  so,  a  more  careful  watch 
must  be  kept  to  prevent  loss  of  interest  when  the  reversion  falls  in. 
Reversions  to  funds  subject  to  prior  charges  arc 
rather  speculative,  as  any  variation  in  the  value  of  the 
fund  is  thrown  on  the  residue  which  may  form  only  a  small  pro- 
portion of  it.  A  margin  for  possible  depreciation  should  therefore 
be  kept,  not  on  the  net  amount  of  the  fund,  but  on  the  whole 
fund,  including  prior  charges. 

Funds subect    ''■"  §01116  cases  the  fuud  in  reversion  is  subject  to  an 
to  annuities       anuuitv  greater  than  the  income.     The  fund  has  been 

gpreater  than  .'    o 

income.  ^g  ^  yy^le  iuvcstcd  in  Consols  or  India  Stock  at  a  time 

when  the  income  was  higher.  The  deficiency  produced  by  the 
conversion  of  the  stock  has  to  be  met  by  a  gradual  sale  of  the 
fund.  In  such  cases  it  is  necessary  to  deduct  from  the  gross 
value  of  the  reversion  to  the  fund  at  the  time  of  purchase  the 
single  premium  for  an  increasing  assurance  on  the  life  of  the  life 
tenant  for  the  approximate  amounts  of  the  fund  which  will  be 
realized  yearly  to  supply  the  deficiency  in  the  income. 
^    ^      ,.   ,    AVhere  the  fund  is  subiect   to    the   payment   of  an 

Funds  subject  J  i     ./ 

to  annuities       aunuitv  aftcr  the  death  of  the  life  tenant  it  will  in  the 

after  death  of  •' 

life  tenant.       ordinary  way  be  suflScient  to  value  part  of  the  fund, 

the  income  of  which  on  say  a  2h  per-cent  or  3  per-cent  basis  will 

pay  the  annuity,  as  a  last  survivor  reversion.    But  enquiry  should 

be    made    as  to  whether  the  trustees   are   specially  directed  or 

authorized  to  retain  the  whole  of  the  fund  until  the  death  of  the 

annuitant. 

„       .    ,       A  case  not  frequeutlv   niet  with   is   that  of  a  fund 

Reversion  to  . 

a  reversion.       which  iucludcs  a  rcversiou  receivable  on  the  death  of 
another  life.     The  estate  of  the  life  tenant  of  the  original  fund 
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may  be  entitled  to  part  of  the  proceeds  of  the  subsidiary  reversion 
in  lieu  of  the  income  which  has  been  lost.  "Whether  this  rule 
applies  in  any  particular  case  depends  on  the  wording  of  the 
document  creating  the  reversion,  and  cannot  generally  be  deter- 
mined without  taking  legal  advice. 

Heversionto  ^^  ^^^'^  fuud  in  reversion  includes  a  life  policy  subjtct 
apoUey.  j-q    ^    periodic    premium,    it    should     be    ascertained 

whether  there  is  any  provision  for  the  payment  of  the  premium 
out  of  the  income  of  the  fund,  and  whether  such  payment  is  com- 
pulsory on  the  trustees  or  merely  permissive. 
Advances  to  Amoug  the  itcuis  of  the  fund  will  frequently  be 
beneficiaries,  included  advauccs  to  beueficiaries  to  be  deducted  from 
their  shares  when  the  reversion  falls  into  possession.  If  the 
advance  is  rolling  up  at  interest  (which  is  unusual)  an  enquiry 
should  be  made  as  to  whether  the  life  tenaut^s  estate  is  entitled 
to  so  much  of  the  advance  as  represents  interest.  It  is  also 
important  to  see  that  the  advance  does  not  exceed  the  value  of  the 
share  on  which  it  is  secured.  This  point  is  not  likely  to  arise 
unless  the  advance  is  accumulating  at  interest. 

The  rate  of  duty  payable  on  the  fund  cannot  in  the 
ordinary  way  be  ascertained  without  investigating  the 
title ;  and  in  many  cases  the  vendor  is  unable  to  furnish  definite 
information  on  this  point.  In  such  cases  it  is  important  to  state 
clearly  what  duty,  if  any,  has  been  assumed  as  the  basis  of  the 
quotation,  and  to  warn  the  solicitors  as  to  this  when  referring  the 
matter  to  them  for  investigation  of  title.  "When  there  are 
advances  to  be  deducted  from  the  share  of  the  fuud  offered  for 
purchase,  the  duty  will  in  the  ordinary  way  be  chargeable  on  the 
gross  fund.  In  the  case  of  a  reversion  to  the  residue  of  a 
fund  subject  to  prior  charges,  it  should  be  ascertained  whether 
these  charges  were  created  free  of  duty,  in  which  case  the  duty  on 
the  whole  fund  will  fall  on  the  residue.  ^Vhere  the  fund  is  liable 
to  estate  duty  allowance  must  be  made  for  a  higher  rate  than  that 
chargeable  on  the  fund  regarded  as  a  separate  estate,  if  there  is 
likely  to  be  other  property  passing  on  the  same  death. 
Effect  of  Under   the   provisions  of  the   Finance  Act   of  1894, 

isS*"**^'''  reversions  dealt  with  before  the  date  of  the  Act  are 
subject  to  the  same  scale  of  duty  when  they  fall  into 
possession,  as  if  the  Act  had  not  been  passed.  But  a  case  has 
come  under  my  notice  where  the  reversion  had  been  dealt  with 
before  the  date  of  the  Act,  but  did  not  fall  into  possession  until 
the  death  of  the  survivor  of  three  life  tenants.     On  the  death  of 
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one  of  the  life  tenants  a  claim  for  estate  dnty  was  made  by  the 
Inland  Revenue  authorities^  and  it  was  contended  on  their  behalf 
that  the  exemption  from  estate  duty  conferred  by  the  Act  did  not 
apply  to  such  a  case  because  the  fund  did  not  "  fall  into 
j)ossession  '^  on  the  death  of  the  first  life  tenant.  As  the  amount 
at  stake  was  small  the  estate  duty  claimed  was  paid,  although 
there  seems  little  doubt  that  the  exemption  was  intended  to 
apply  just  as  much  to  reversions  depending  on  two  or  more  lives 
as  to  those  depending  on  one  life. 

Trustees  ^^  ^*  important   that   there   should   be  at   least    two 

trustees  in  a  responsible  position,  more  especially  if 
the  life  tenant  is  a  trustee,  or  if  the  investments  are  such  that 
distringases  cannot  be  placed  on  them. 
w«„»  ■    o        When  the   reversion   is  to  a  share  of  a  fund,  and  the 

Keversioner  ■' 

a  trustee.  reversioner  whose  share  is  being  dealt  with  is  one  of 
the  trustees,  his  share  is  liable  to  make  good  any  claims  that  may 
be  made  against  him  on  account  of  any  breach  of  trust.  It  is 
therefore  desirable  to  get  him  to  retire  in  favour  of  a  new 
trustee.  This  cannot,  of  course,  always  be  arranged,  but  in 
many  cases  the  risk  is  more  technical  than  real,  and  may  safely 
be  ignored. 

Powers  of  ^^  ^^  dcsirablc  that  the  ])owers  of  investment  should 
investment.  jjg  yy^^\\  restricted,  but  too  mucli  stress  need  not  be 
attached  to  wide  powers  where  the  trust  has  been  in  existence 
some  time  and  the  fund  has  been  allowed  to  remain  invested  in 
first-class  securities. 

statement  from  Bcforc  Completion  of  the  purchase  a  statement  will  be 
*uichas ^^^"^  obtained  by  the  purchasers'  solicitors  from  the 
trustees  verifying  the  particulars  of  the  reversion  and 
stating  what  notices,  if  any,  have  been  received  afi"ecting  it. 
Notice  to  ^^^  completion,  notice  must  be  served  on  all  the 
trustees  after    trustees    individuallv    and    not    on    their    solicitors. 

completion.  .' 

Notice  to  the  solicitors  of  the  trustees  will  protect 
a  purchaser  against  subsequent  encumbrancers  who  served  notice 
on  the  trustees  themselves  only  in  the  quite  exceptional  case  of  the 
solicitors  having  been  appointed  by  the  trustees  as  their  agents 
for  the  purpose  of  accepting  notices.  In  this  connection  it  may 
be  pointed  out  that  if  the  fund  consists  of  land  of  any  tenure  held 
in  trust  for  persons  in  succession,  and  nut  subject  to  a  trust  for 
conversion,  priority  of  notice  will  not  protect  the  purchaser.  If 
there  are  confiicting  claimants,  priority  will  be  determined  by  the 
dates  of  the  assia;umeuts. 
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Auction  sales.  ^^^  ^^^^  ^^^^  °^  salcs  by  auctioii,  it  will  not  be  possible 
to  obtain  completion  of  a  form  of  application,  and  it  is 
therefore  important  to  clear  up  any  points  on  which  the  particulars 
do  not  supply  full  information  before  the  sale.  It  is  generally 
possible  to  obtain  the  usual  particulars  as  to  the  life  tenant,  &c., 
from  the  auctioneers. 

s   ciai  '^^^^    special    conditions    of    sale,    if   any,   should    be 

conditions.  carefully  examined,  as  they  are  not  infrequently  drawn 
in  such  a  form  that  a  ])urchaser  would  be  compelled  to  accept  an 
insufficient  title  or  be  precluded  from  making  requisitions  on 
some  points  of  importance.  A  common  but  objectionable 
No  condition  is  one  providing  that  no  compensation  shall 

compensation,  |jg  p^jj  jj^  ^]^g  cveut  of  any  error  being  discovered  in 
the  particulars.  This  is  a  usual  condition  in  sales  of  properties 
ill  possession  where  the  purchaser  has  the  opportunity  of  satisfying 
himself  as  to  the  accuracy  of  the  particulars  before  the  sale.  But 
in  the  case  of  a  reversionary  security  he  has  no  such  opportunity, 
and  should  therefore  insist  on  the  omission  of  this  condition. 
There  is  sometimes  a  condition  that  a  statement  fi'om  the  solicitor 
of  the  trustees  should  be  accepted  as  evidence  as  to  the  particulars 
of  the  fund  and  the  notices  received.  It  is  more  satisfactory  that 
the  statements  should  be  made  by  the  trustees  themselves.  It  is 
Is  hostility  generally  assumed  that  in  the  event  of  there  being  no 
good^grouiid  special  condition  covering  the  point,  a  purchaser  can 
contoaTt^'^"'^  refuse  to  complete,  if  the  trustees  will  not  give 
information  as  to  the  notices  they  have  received  ;  and 
it  is  quite  usual  for  contracts  to  be  rescinded  on  this  ground 
without  protest  on  the  part  of  the  vendor.  But  I  have  heard  on 
good  authority  that  the  vendor  in  such  a  case  is  legally  under  no 
obligation  to  prove  that  no  notices  have  been  received  affecting 
his  reversion,  and  that  he  would  probably  be  successful  if  he 
brought  an  action  for  "  specific  performance."  Perhaps  some  of 
the  members  who  take  part  in  the  discussion  will  be  able  to  throw 
some  light  on  this  point. 
Flaws  in  title  If  the  Special  conditions  contain  anything  unusual, 

sometimes  ••ni  i  iiii-  i  ^      c- 

covered  by  it  Will  be  prudcut  to  take  legal  advice  on  tuem  beiore 
conditions.  deciding  to  bid  for  the  reversion.  The  following  case 
may  serve  as  an  example  of  the  dangerous  defects  in  title 
sometimes  covered  by  special  conditions  of  sale:  A  testator 
bequeathed  an  estate  on  trust  to  pay  the  income  to  his  daughter 
for  life,  and  after  her  decease  the  capital  for  such  one  or  more 
of  her  children  or  remoter  issue  as  she  should  by  deed  or  will 


328  Reversionar\j  Securities  as  Investments.  [Oct. 

appoint.  The  daughter  in  puvsuance  of  this  power  appointed  part 
of  the  fund  uj)on  trust  to  pay  the  income  to  her  son,  and  after  his 
death  to  such  one  or  more  of  his  children  as  he  should  aj)point. 
Two  important  i)oints  arose  out  of  this  case  : 

(1)  Whether  the  law  against  perpetuities  had  not  been 
contravened. 

(2)  Whether  the  ])o\ver  of  appointment  given  to  the 
daughter  covered  a  right  to  appoint  a  life  interest  and 
delegate  the  power  of  appointment  to  her  son. 

These  points  were  not  shewn  explicitly  in  the  conditions  of 
sale,  which  were  however  drawn  in  such  a  form  that  no  requisi- 
tions could  have  been  made  on  them. 

Auctioneer's  ^^  ^^  ^^^^  practicc  at  Loudou  and  Scottish  sales  for 

comnnssions,  |.|jy  Auctioneer's  commission  to  be  paid  by  the  vendor. 
But  this  is  not  universal,  and  special  enquiry  should  be  made 
before  bidding  at  country  or  Irish  sales. 

p^^^^^^c  The    question    is    sometimes    raised    as    to    what 

realization.  provisiou,  if  any,  should  be  made  at  the  time  of 
purchase  to  cover  the  costs  of  realization  when  the  reversion  falls 
in.  Althuugh  the  income  accrues  in  favour  of  the  holder  of  the 
reversion  from  the  date  of  death,  it  is  usual  to  value  by  annual 
and  not  continuous  functions  and  thus  assume  that  the  reversion 
will  not  on  the  average  be  received  until  six  months  after  death. 
It  will  be  found  in  practice  that  interest  thus  ignored  will  about 
cover  the  costs  of  realization. 
Purchase  of  It  is  usual  in  conucctiou  with  the  purchase  of  a 

policies ;  letters        i-,i.-  iiii.  c  ^ 

of  reference.  policy  to  obtaui  ouc  or  two  Icttcrs  troui  pcrsoual 
friends  of  the  assured  agreeing  to  give  information  as  to  his 
address  and  to  certify  as  to  his  identity  when  the  policy  becomes 
a  claim.  It  is  of  course  important  that  these  letters  should  be 
given  by  people  in  a  responsible  position  who  may  be  expected  to 
carry  out  their  undertaking  to  the  best  of  their  ability.  In  this 
connection  it  should  be  noted  that,  as  these  letters  are  given 
without  any  consideration,  they  cannot  be  legally  enforced.  The 
purchaser  is  therefore  dependent  on  the  good  faith  of  the  parties 
giving  them. 

Contingent  Althougli  in  uiost  cascs  the  trustees  are  in  touch 

riJk'oT''^'  with  the  reversioner,  it  is  a  useful  precaution  in 
disappearing,  the  casc  of  a  Contingent  reversion  to  obtain  the  same 
means  of  keeping  in  touch  with  the  reversioner  as  in  the  case  of 
a  life  assured  under  a  policy.  Two  cases  have  recently  come 
under  my  notice  that  illustrate  possible  dangers  arising  out  of  the 
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disappearance  of  the  reversioner.  In  tlie  one  case  the  reversioner 
was  last  heard  of  in  Rhodesia  in  1901.  His  body  has  never  been 
found,  and  he  is  supposed  to  have  been  eaten  by  lions.  But  the 
holders  of  the  reversion  have  not  yet  been  able  to  establish  his 
death  to  the  satisfaction  of  the  office  which  granted  the  covering 
contingent  policy.  In  the  other  case  the  reversioner  was  a 
beneficed  clergyman.  His  clothes  were  found  on  the  bank  of  a 
river  and  he  was  supposed  to  have  been  drowned.  Memorial 
services  were  held  and  obituary  notices  appeared  in  the 
papers.  It  was  afterwards  conclusively  proved  that  he  was  alive 
after  the  date  of  his  disappearance  and  he  is  believed  to  have 
gone  abroad  under  an  assumed  name.  In  either  of  these  cases 
the  holders  of  the  reversions  would  be  in  a  rather  difficult  position 
if  the  life  tenant  were  to  die  now.  The  trustees  would  probably 
refuse  to  pay  over  the  fund  without  evidence  of  the  reversioner's 
existence,  and  the  life  office  would  refuse  to  admit  a  claim  under 
the  contingent  policy  without  proof  of  his  death. 
After  purchase.  After  a  reversion  or  policy  has  been  purchased,  the 
most  important  questions  that  arise  are  in  connection  with  the 
tracing  of  the  life  tenants  and  lives  assured,  and  obtaining 
information  from  time  to  tiuie  as  to  any  changes  in  the  fund  or 
the  trustees. 
Necessity  for  Dealing    iu    the    first    case    with   reversions,    the 

periodic  ■,  ,^  ■  ii     i  i  t 

enquiries.  purchascr  s  attention  will  be  drawn  to  any  proposed 
change  in  cases  where  distringases  have  been  placed  on  all  the 
securities  included  in  the  fund  by  the  receipt  of  a  notice  warning 
off  the  distringas.  This  will  give  him  an  opportunity  of  ascer- 
taining what  changes  are  being  made,  and  whether  any  proposed 
re-investment  of  the  fund  is  within  the  powers  of  the  trustees. 
But  in  many  cases  it  is  not  possible  to  lodge  a  distringas.  It  is 
therefore  necessary  to  take  every  precaution  against  any  improper 
re-investment  and  against  the  possibility  of  the  fund  being 
distributed  and  the  share  purchased  paid  over  to  some  other  party 
either  through  carelessness  or  fraud  on  the  part  of  the  trustees. 
It  is  therefore  usual  to  trace  periodically  the  existence  of  the  life 
tenants  and  ascertain  if  there  have  been  any  changes  in  the 
trustees  or  the  investments.  In  the  case  of  a  life  office  this 
tracing  can  be  conveniently  carried  out  in  the  year  preceding  the 
distribution  of  profits,  though  some  reversionary  companies  find 
it  worth  while  to  make  enquiries  every  year. 

The  advantages  of  systematic  tracing  on  the  lines  suggested 
far  outweigh  the  coDiparatively  small   trouble  involved.     Apart 
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from  tlie  possibility  of  the  distfibution  of  the  fund,  it  is  very 
desirable  that  any  changes  in  the  investments  should  be  brought 
to  hght,  so  that  if  any  action  is  necessary  it  can  be  taken  as 
soon  as  possible;  and  if  any  changes  in  the  trustees  are 
discovered,  although  from  a  strictly  legal  point  of  view  it  is 
unnecessary  to  serve  notice  on  the  new  trustees,  it  is  very 
desirable  to  do  so.  It  not  only  makes  it  less  likely  that  the  new 
trustees  will  distribute  the  funds  without  any  knowledge  of  the 
purchaser's  interest,  but  also  may  prevent  any  complication 
arising  from  their  receiving  notice  of  a  conflicting  claim. 
Apart  from  these  special  points,  a  system  of  periodic  enquiries 
serves  to  remind  the  trustees  of  the  purchaser's  interest  in  the 
fund,  and  that  they  cannot  commit  any  breach  of  trust  with 
impunity. 

Fund  in  When  the  fund  is  in   Court  a  certificate  of  it  can  be 

Court.  obtained  on  payment  of  a  small  fee.      If  there  are  no 

accumulations  of  income,  this  may  be  taken  as  sufficient  evidence 
of  the  existence  of  the  life  tenant.  If  there  are  accumulations  it 
is  probable  that  the  life  tenant  is  dead,  and  an  attempt  should  at 
once  be  made  to  trace  him  and  prove  his  death. 

When  the  fund  is  in  the  hands  of  trustees,  a  letter  of 

Procedure  •  i         i  i    i  />      i  •    • 

suggested         enquiry  should  be  sent  to  one  ot  the  trustees  givmg 
particulars   of    the   fund,    the    life    tenant,    and   the 

trustees,  and  asking  him  to  verify  or  correct  these  particulars. 

To  avoid  incurring  costs  the  enquiry  should  be  addressed,  when 

possible,  to  a  trustee  who  is  not  a  solicitor. 

It   may  be  of  interest    to  mention  the  results  of  a 

Results  of  an  .      •'  n         i  • 

enquiry  on  lines  tracing   recently  made  on  the   lines   suggested.     An 

suggested.  .°  •'  .  °° 

enquiry  was  sent  to  the  trustees  in  seventy-one  cases. 
In  sixty  of  these  replies  were  received  direct  from  the  trustees, 
and  in  the  remaining  eleven  cases  the  trustees  referred  the  enquiry 
to  their  solicitors,  who  gave  the  information  required.  In  twelve 
eases,  most  of  them  involving  complicated  funds,  a  fee  was 
required,  and  the  total  costs  amounted  to  £18.  In  eighteen 
cases  changes  in  the  funds  were  brought  to  light,  and  in  twenty 
cases  there  were  changes  in  the  trustees  or  in  the  addresses  of  the 
life  tenants. 

in    fUv    ^'^  ^^^^  case  of  policies  purchased,  a  diflFerent  procedure 
assured.  must  be  adopted.      The    importance  of  keeping   in 

close  touch  with  the  life  is  greater  than  in  the  case  of  reversions. 
There  are  no  trustees  through  whom  enquiry  can  be  made  ;  and 
in  the  event  of  death,  any  delay  in  making  a  claim  will  involve 
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loss  of  interest  on  the  policy  monies.  It  is  therefore  desirable 
to  trace  systematically  all  the  lives  assured  at  intervals  of  not  less 
than  one  year.  An  enquiry  addressed  to  one  of  the  parties 
giving  letters  of  reference  at  the  time  of  the  purchase  is  the  most 
convenient  method  of  tracing  the  life ;  but  these  letters  of 
reference  cannot  be  obtained  in  all  cases  ;  and  it  sometimes 
happens  that  the  referee  predeceases  the  life  assured  or  has  lost 
sight  of  him.  It  is  therefore  a  useful  precaution  to  record  in  a 
book  the  names  and  addresses  of  all  parties  who  may  be  of  use  in 
tracing  the  life^  as,  e.g.,  the  vendor,  any  intermediate  assignees 
or  mortgagees,  other  offices  who  have  issued  policies  on  the  life, 
and  the  holders  of  such  policies,  the  agent  through  whom  the 
premium  is  paid,  kc.  It  is  convenient  to  record  in  this  book  the 
results  of  each  attempt  to  trace  the  life,  and  to  note  any  change 
of  address. 

In  addition  to  enquiries  sent  to  the  referees,  the  following 
methods  of  keeping  in  touch  with  the  life  assured  will  be 
frequently  found  useful. 

(1)  If  the  purchaser  is  an  office  with  an  agency  organiza- 

tion, an  arrangement  should  be  made  with  an  agent 
residing  in  the  same  district  as  the  life  to  keep  in 
touch  with  him. 

(2)  Lists  .should  be  kept  of  all  the  lives  who  are  clergy- 
men, lawyers,  &c.,  as  these  can  be  traced  annually 
through  the  Clergy  List,  Law  List,  &c. 

(3)  Considerable    assistance    can    be    obtained    through 

encjuiry  agencies,  who  for  a  nominal  fee  will  ascertain 
if  the  life  is  still  living  at  the  last  known  address. 

(4)  A  method  found  useful  by  some  purchasers  is  to  send 

a  circular  letter  to  the  life  assured  enclosing  a  post 
card  and  asking  him  to  report  if  he  is  still  living  at 
the  same  address. 

(5)  A  daily  search  of  the  deaths"  column  in   The  Times 

will  bring  to  light  a  large  proportion  of  the  deaths 

among  the  lives  assured. 
Merging  When  the  reversion  to  the  whole  of  the  fund  has  been 

operations.  purchased,  3.  profit  can  generally  be  made  if  the  life 
interest  in  the  same  fund  is  purchased  at  its  market  value ;  and 
in  ease  of  funds  invested  in  Consols  and  other  low  interest 
bearing  securities  it  is  often  a  profitable  operation  to  grant  the 
life  tenant  an  annuity  of  the  present  income  in  exchange  for 
his   life  interest    and    thus  wind   up   the  trust   estate.     In  this 
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connection  it  is  of  course  important  to  obtain  evidence  of  the 
health  of  the  life  tenant  before  making  a  cash  payment  for  the 
life  interest. 

Treatment  in  Several  mcthocls  of  treating  reversionary  securities 
accounts.  j^^  ^]^q  accouuts  havc  been  suggested.  The  question 
is  merely  one  of  machinery  and  is  -therefore  of  secondary 
importance.  But  in  the  case  of  an  office  making  periodic 
distributions  of  profits,  the  most  convenient  method  is  to  re-value 
the  securities  in  the  year  when  the  distribution  is  made  and  bring 
into  the  revenue  account  for  that  year  the  increase  in  value  which 
has  accrued  by  effluxion  of  time.  In  the  intervening  years  the 
securities  will  be  written  up  by  the  amount  of  any  premiums  paid 
and  the  profit  on  any  that  fall  into  possession  will  be  brought 
into  the  revenue  account. 

When  the  death  of  a  life  tenant  is  reported,  it  will 
generally  be  desirable  for  the  purchaser  to  instruct  his 
solicitors  to  prove  his  title  and  deal  with  the  requisitions  of  the 
solicitors  to  the  trustees.  When  the  title  has  been  proved,  the 
trustees  will  submit  an  account,  showing  the  proceeds  of  the 
fund  and  the  apportionment  of  the  income  between  the  life  tenant 
and  the  holders  of  the  reversion.  This  account  should  be  care- 
fully examined ;  trustees  sometimes  put  in  a  claim  for  expenses  to 
which  they  are  not  entitled,  or  which  should  have  been  paid  out 
of  the  income.  There  is  also  a  tendency  on  the  part  of  the 
solicitors  to  the  trustees  to  charge  their  costs  on  a  high  scale. 


Abstract  of  the  Discussion. 

Mr.  J.  D.  WATSON  said  that  the  paper  was  a  practical  one,  and 
would,  he  thought,  prove  very  useful  to  students,  and  possibly  to  legal 
advisers  of  life  ofhces,  who  often  were  not  familiar  with  all  the 
points  which  arose  in  connection  with  reversionary  securities.  A 
difficulty  met  with  by  actuaries  in  considering  reversions  from  the  legal 
point  of  view,  was  occasioned  by  the  absence  of  any  text-book  dealing 
with  the  actual  questions  arising  in  practice.  For  that  reason  he 
wished  that  the  author  had  made  his  paper  somewhat  longer  and 
fuller,  and  had  quoted  his  authorities  for  the  various  statements  he 
made  as  to  the  legal  position.  Looking  at  the  paper  in  detail  with  a 
view  to  discussing  it,  he  found  it  was  a  little  difficult,  because  one 
was  bound  to  agree  with  nearly  all  the  statements  made,  and  he  was 
not  prepared  to  suggest  amendments  in  the  law  which  would  get  over 
the  difficulties  pointed  out  by  the  author.  Possibly  some  other 
speaker  would  discuss  the  paper  from  that  point  of  view.  Confining 
himself,  therefore,  to  the  discussion  of  what  the  existing  law  was  on 
some  of  the  points  mentioned,  there  seemed  to  be  uncertainty  as  to 
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wliat  the  exact  position  was  with  regard  to  distringases,  and,  as 
far  as  he  could  see,  the  advantage  of  placing  a  distringas  on  each 
item  in  the  fund  was  very  largely  illusive.  In  normal  cases,  of 
course,  the  distringas  had  a  great  advantage  in  keeping  the  office  in 
touch  with  the  trustees,  and  informed  when  changes  of  investment 
were  in  contemplation.  If,  however,  fraud  were  contemplated  he  did 
not  suppose  a  distringas  would  be  of  very  much  use,  because  there 
would  be  sure  to  be  a  plausible  explanation  of  the  reason  of  the  change, 
and  he  had  never  heard  of  a  successful  application  to  the  court  to 
restrain  any  contemplated  action  by  trustees  arising  in  this  way. 
In  practice  he  thought  one  distringas  on  a  fund  was  perhaps 
sufficient ;  notice  would  then  be  received  of  any  contemplated 
change  of  trustees,  and  it  would  be  possible  to  serve  ujion  the 
new  trustees  fresh  notices  if  it  were  thought  necessary.  That 
brought  him  naturally  to  the  question  of  notices  to  trustees,  and 
in  that  respect  also  he  had  difficulty  in  ascertaining  exactly  what  was 
the  position.  As  far  as  he  could  see,  the  law  books  were  apt  to  state 
on  one  page  that  notice  to  one  trustee  was  sufficient,  and  on  another 
that,  if  notice  was  only  given  to  one  trustee,  a  purchaser  was  very 
apt  to  find  himself  behind  someone  who  subsequently  gave  notice  to 
all  the  trustees.  One  particular  question,  to  which  it  would  be 
interesting  to  have  an  answer,  was  the  following.  Supposing  a  man 
bought,  or  lent  upon,  a  reversion,  duly  gave  notice  to  all  the  trustees, 
and  subsequently  they  all  died.  If  the  reversioner  again  purported 
to  sell  his  reversion,  the  second  purchaser  gave  notice  to  all  the  new 
trustees ;  the  fund  was  subsequently  distributed  and  handed  over  to 
the  second  purchaser.  He  should  very  much  like  to  know  what  was 
the  exact  position  of  the  first  purchaser,  and  against  whom  was  his 
remedy.  He  presumed  he  could  not  follow  the  fund,  and  it  was 
desirable  to  know  what  his  remedy  was  against  the  first  set  of 
trustees,  or  against  the  second  set,  if  any.  That  referred  to  notices 
to  trustees  of  personal  property.  As  regarded  real  property,  which 
the  author  dismissed  in  a  short  paragraph,  he  thought  there  was  a 
grave  risk  in  dealing  with  legal  remainders.  As  a  rule,  of  course, 
there  were  no  trustees  to  whom  notice  could  be  given,  and  even  if 
notice  were  given  to  the  trustees  of  the  settlement  under  the  Settled 
Lands  Act,  it  presumably  had  no  effect  There  was  a  point,  however, 
which  might  conveniently  be  elucidated.  Supposing  real  property 
had  been  sold  compulsorily  or  otherwise  under  a  settlement,  and  the 
proceeds  had  been  paid  to  the  trustees  of  the  settlement,  it  then  took 
the  form  of  personalty,  and  the  question  arose  as  to  whether  notice 
could  be  given  to  the  trustees,  or  a  stop-order  obtained  on  that 
personal  property.  In  practice,  when  a  legal  remainder  was  offered, 
he  always  felt  bound  to  advise  that  it  was  not  a  transaction  that 
could  safely  be  carried  out,  as  he  did  not  see  how  the  difficulty  of 
there  being  no  trustees  or  title  deeds  could  be  got  over.  He 
understood  there  were  purchasers  who  dealt  in  those  securities,  and 
it  would  be  interesting  to  know  how  they  satisfied  themselves  that 
they  were  legally  secure.  Another  point  in  the  paper  was  in 
connection  with  answers  by  trustees.  The  author  said,  and  he 
thought  rightly,  that  trustees  were  not,  in  the  absence  of  express 
stipulation,  boi^nd   to  answer  enquiries  as  to  previous  notices.     He 
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L'oiild  not  romemLor  having  seen  anotion  conditions  containing 
the  statement  that  the  trustees  would  answer  enquiries,  and  he 
sometimes  wondered  how  that  point  was  overcome  in  jiractice.  With 
regard  to  the  cost  of  making  enquiries  as  to  changes  of  investments, 
he  shoukl  have  thought  that  the  purchaser  of  a  reversion  stood  in 
the  position  of  a  cestui  qur  trust,  and  couhl  therefore  compel  the 
trustees  to  give  information  as  to  investments  of  the  fund,  without 
tlieir  being  in  a  position  to  cliarge  costs  on  that  account.  The 
author  suggested  that  in  cases  where  there  were  bearer  bonds,  it  was 
sometimes  possible  and  desirable  to  deposit  bonds  in  the  joint  names 
of  the  purchaser  and  the  trustees.  He  did  not  know  whether  the 
author  had  special  grounds  for  saying  that  that  was  a  good  plan,  but 
he  imagined  such  an  arrangement  would  be  in  all  cases  a  breach  of 
trust,  and  that  on  application  to  the  Court  the  trustees  could  compel 
the  bonds  to  be  given  up. 

He  was  disappointed  when  he  came  to  the  paragraph  on  the  duty 
question,  as  he  had  hoped  that  there  would  be  a  sliort  and  clear 
account  of  the  duties  payable  in  connection  with  reversions.  In  the 
reference  to  buying  reversions  where  the  reversioner  was  one  of 
the  trustees,  he  noticed  it  was  suggested  that  he  should  be  invited  to 
retire.  He  did  not  quite  see  where  the  benefit  of  that  would  arise, 
because  it  would  not  cure  a  past  breach  of  trust  on  the  part  of  the 
trustee,  and  having  satisfied  oneself  that  there  was  no  past  breach  of 
trust,  if  the  reversioner  were  an  honourable  man  he  might  be  just  as 
good  a  trustee  as  any  other  person,  and  perhaps  better  than  any 
other,  because  he  would  be  familiar  with  the  trust.  As  regards 
treating  reversions  in  the  accounts  of  life  offices,  it  was  suggested 
that  the  best  plan  was  to  deal  with  them  at  the  date  of  valuation. 
He  thought  there  were  practical  objections  to  that  course,  and 
in  the  office  with  which  he  was  connected  the  reversions  were 
re-valued  annually,  the  increase  in  the  values  being  included 
as  interest  in  the  revenue  account.  That  was  very  much  more 
convenient,  from  the  point  of  view  of  the  accounts.  He  quite 
agreed  as  to  the  imsatisfactory  nature  of  contingent  reversions.  He 
only  remembered  buying  one,  and  that  was  in  the  case  of  a  young 
man  highly  spoken  of,  who  had  just  been  insured  by  a  first-class 
life  office,  one  of  his  references  being  an  official  at  the  head  office  of  a 
life  company.  A  few  months  after  the  reversion  was  bought  the  young 
man  disappeared,  and  could  not  be  traced  for  some  time.  He 
was  ultimately  discovered  to  be  in  prison  ;  but  on  his  release  he 
disappeared  again. 

Mr.  a.  LEVINE  said  that  the  author  had  dealt  with  the 
question  of  the  vitality  of  life-tenants,  and  if  he  (the  speaker)  was 
not  mistaken,  the  usual  practice  now  in  purchasing  reversions  in  the 
open  market  was  still  to  use  the  old  Carlisle  Table  as  the  standard 
basis  of  mortality.  He  thought  the  experience  of  most  of  those 
who  had  anything  to  do  with  reversions  was  that  the  Carlisle  Table 
under-estimated  the  vitality  of  life-tenants.  One  point  to  be 
remembered  in  connection  with  reversions  was  that,  speaking 
generally,  the  more  comfortable  one's  position  was,  the  easier  it  was 
to  obtain  the  medical  and  other  assistance  necessary  to  prolong  life, 
and  therefore  it  was  not  unlikely  that  tlie  larger  reversions  might 
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show  lower  rates  of  mortality  among  the  life-teuants.  That  being 
the  case,  a  much  more  stringent  table  than  the  Carlisle  should  be 
adopted,  even  after  making  the  usual  reduction  of  three  years  for 
female  lives,  and  purchasers  of  reversions  should  if  possible  endeavour 
to  make  the  standard  table  the  British  Offices'  Select  Annuity  Tables. 
In  connection  with  the  question  of  mortality,  there  had  to  be  con- 
sidered the  mortality  of  reversioners  under  contingent  reversions  and 
reversionary  life  interests.  He  did  not  think  he  was  wrong  in  saying 
that  in  the  case  of  most  offices  the  mortality  they  had  experienced 
under  contingent  assurances  which  were  effected  chiefly  in  connection 
with  contingent  reversions  had  been  decidedly  bad,  and  if  a  large 
profit  was  sometimes  shown  in  an  office  under  a  contingent  reversion 
it  not  infrequently  happened  that  such  profit  was  really  the  result  of 
a  very  bad  claim.  He  should  like  to  know  whether  that  point  had 
been  taken  into  account  in  the  financial  investigation  referred  to  by 
the  author.  He  was  not  altogether  convinced  by  the  argument  of 
the  author,  drawn  fi'om  the  experience  of  reversionary  companies,  as 
to  the  high  rate  of  interest  earned  by  reversionary  securities.  It 
seemed  to  him  that  the  more  speculative  the  reversion  the  higher 
would  be  the  profit,  if  a  profit  was  made  at  all.  Naturally, 
competition  for  reversions  of  the  very  highest  class  was  keener  than 
the  competition  for  second-class  reversions.  Some  reversionary 
companies  might  more  freely  use  their  funds  than  life  offices,  and 
might  invest  in  second-class  reversions,  which  life  offices  would  not 
be  justified  in  purchasing.  Therefore  the  fact  that  reversionary 
companies — who  bought  as  a  rule  fairly  small  reversions  and  not 
necessarily  of  the  best  class — found  their  business  profitable,  did  not 
necessarily  prove  that  life  offices  buying  larger  reversions  of  a  better 
class  would  find  their  business  equally  profitable. 

Mr.  R.  R.  tilt  said  it  was  his  daily  lot  to  come  in  contact  witli 
reversionary  securities,  and  he  desired  to  thank  the  author  for  some 
very  valuable  hints.  There  was  one  point  in  the  paper  which 
Mr.  Levine  had  alluded  to — "  Perhaps  the  most  direct  and 
convincing  evidence  of  the  high  rate  of  interest  earned  by 
reversionary  securities,  notwithstanding  the  doubt  as  to  the 
mortality  and  the  various  risks  referred  to  above,  is  the  general 
prosperity  enjoyed  by  reversionary  companies."  He  did  not  agree 
with  the  author  in  that  statement.  The  principal  reversionary 
companies  had  been  established  for  a  great  many  years.  He  was 
recently  reading,  in  connection  with  another  subject,  a  paper  published 
in  the  Journal,  thirty-five  years  ago  (vol.  xvi,  p.  279),  in  which  an 
eminent  actuary  said  that  reversionary  companies  settled  the  prices  of 
reversions  at  the  auction  mart,  and  insurance  offices  had  nothing  to 
do  with  it.  Things  had  altered  since  then.  Reversionary  companies 
had  now  to  a  large  extent  to  follow  their  leaders  in  the  matter. 
Studying  the  accounts  of  reversionary  companies,  it  would  be  found 
that  they  had,  as  a  rule,  larger  funds  (accumulated  from  past  years) 
earning  interest  than  the  capital  on  which  they  paid  dividends.  The 
rate  of  dividend  was  therefore  higher  (and  in  some  cases  the 
difference  was  considerable)  than  the  rate  of  interest  at  which  the 
funds  were  invested.  Reversionary  companies  had  very  little  money 
to  invest,  as  compared  with  insurance  companies,  and  to  a  great 
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extent  tliey  lived  on  the  crumbs  tliat  tell  from  the  rich  man's  table. 
They  devoted  the  whole  of  their  energy  to  this  class  of  businesi",  and 
they  looked  into  securities  that  insurance  companies  rejected.  They 
did  not  take  second-class  securities  at  all,  nor  did  tliey  go  in  for 
speculative  business.  Sometimes  amongst  the  crumbs  they  found 
rich  plums  which  amjdy  repaid  them,  and  with  tlieir  limited  funds 
they  could  almost  live  on  these.  He  thought  that  these  reasons 
accounted  for  the  dividends  paid  by  reversionary  companies.  It 
would  be  a  mistake  to  suppose  that  because  reversionary  companies 
paid  about  5  per-cent,  reversions  could  be  bought  in  the  market  to 
pay  5  per-cent.  It  was  quite  certain  that  they  could  not.  With 
regard  to  the  mortality  amongst  tenants-for-life,  the  best  and  most 
suitable  table  in  his  opinion  was  the  Jiritish  Offices'  Annuitant 
Experience,  which  was  very  close  to  the  experience  of  tenants-for-life. 

Mr.  S.  Gr.  WAllNER  said  that  at  intervals  of  a  few  years  it  was 
always  profitable  to  have  a  paper  upon  some  aspect  of  reversionary' 
interests,  because  they  came  constantly,  in  practice  as  well  as  theory, 
before  every  actuary,  and  new  points  were  from  time  to  time 
occurring  on  which  it  was  useful  to  have  an  interchange  of  opinion. 
A  distinction  had  been  drawn  in  the  paper  between  two  classes  of 
security  which  were  dealt  with  in  reversion,  personalty  and  real 
property.  Personal  property  consisted  chiefly  of  trust  investments 
in  Stock  Exchange  securities,  and  real  property  consisted  of  houses 
or  lands,  which  need  not  necessarily  pass  in  the  precise  legal 
manner  which  Mr.  Watson  had  mentioned,  but  sometimes  occurred 
as  part  of  the  estate  under  wills,  settlements,  or  like  instruments, 
and  had  to  be  considered  in  that  way.  It  seemed  a  sound  rule  to 
take  the  broad  view  that  what  one  would  not  buy  in  possession  one 
should  not  buy  in  reversion,  because  it  was  only  a  roundabout  wa}'  of 
doing  the  same  thing.  From  that  point  of  view  he  thought  it  would 
be  found  that  to  buy  reversions  to  real  property,  especially  undivided 
shares,  would  seldom  be  satisfactory,  and  that  in  the  end  one  would 
find  oneself  probably  in  possession  of  the  property.  If  there  were  a 
trust  for  sale  the  position  might  be  even  worse,  because  of  the 
possibility  of  a  forced  sale  at  an  unpropitious  time.  There  were 
other  complications  which  might  arise.  On  the  whole,  he  thought 
no  harm  would  be  done  in  confining  transactions  pretty  strictly 
to  reversions  to  personalty. 

A  closer  connection  might  have  been  observed  throughout  the 
paper  between  lending  and  purchasing.  It  was  not  possible  to  draw 
a  hard  and  fast  line  of  distinction  between  the  two,  and  the  same 
principle  should  guide  one  either  in  lending  on  reversions  or  in  buying 
them,  because  the  one  frequently  merged  into  the  other.  The  process 
was  very  familiar.  First  a  loan  was  made  well  within  the  value,  then 
more  was  asked  for,  and  then  the  office  was  asked  to  buy  the  equity ; 
or  else  the  property  came  into  possession,  because  the  borrower  could 
not  pay.  With  regard  to  the  interesting  question  of  purchasing 
policies,  it  was  gratifying  to  have  it  on  record  that  the  mortality  in 
that  class  of  investment  was  high.  It  was  long  an  accepted  actuarial 
principle  that  a  man  who  surrendered  his  policy  was  in  exceptionally 
good  health,  and  exercised  what  was  known  as  "  selection  against 
the  office."     But  he  believed  a  good  manj^  actuaries  had  thought  for 
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some  time  that  the  principle  was  subject  to  Terj  grave  modification, 
and  the  experience  mentioned  that  evening  certainlv  tended  in  that 
direction.  Many  causes,  financial  pressure  above  all,  tended  to  the 
sale  or  surrender  of  policies,  and  when  these  were  put  into  the  scale 
against  the  more  or  less  theoretical  "  selection  against  the  company", 
it  would  be  found  there  was  not  so  much  in  the  latter  as  was 
supposed.  On  the  question  of  buying  policies,  he  confessed  he  had 
hardly  become  a  convert  to  the  practice,  on  the  strength  of  what  he 
had  heard  from  Mr.  Coutts.  Perhaps  one  was  temperamentally 
disposed  to  magnify  certain  possible  difficulties  in  connection  with 
investments,  but  to  him  the  ditficulty  of  tracing  the  assured — and  the 
same  thing  applied  to  contingent  reversions  as  regarded  tracing  the 
reversioner — was  very  serious,  and  likely  to  lead  to  considerable 
trouble  and  complication  in  the  future.  He  hardly  knew  that  anyone 
yet  was  in  a  position  to  measure  those  difficulties  fully.  Extensive 
investment  in  policies  had  not  lasted  for  a  sufficient  number  of  years. 
What  occurred  to  him  with  regard  to  the  various  ingenious  devices 
suggested  in  the  paper  as  safeguards  was  that  they  were  tilings  that 
would  work  admirably  so  long  as  matters  were  all  right,  and  the  man 
was  easily  traceable ;  but  in  the  very  event  against  which  it  was 
desired  to  provide,  that  of  the  impecunious  man  deliberately  selling 
his  reversion  so  as  to  lay  his  hands  on  all  ready  cash  pos.<ible,  and 
having  no  further  interest  in  letting  anybody  know  his  Avhereabouts, 
those  safeguards  would  be  of  no  value  whatever.  It  would  be  almost 
impossible  to  do  anything  in  face  of  the  jjractical  difficulty  of  being 
unable  to  trace  such  a  man,  and  that  might  lead  to  considerable  trouble, 
delay,  and  resultant  financial  loss.  On  the  whole,  he  regarded  with 
considerable  doubt  the  wisdom  of  buying  securities  of  that  kind. 
It  might  be  urged  in  the  light  of  what  he  had  said  about  the  close 
counection  between  lending  and  buying,  that  these  criticisms  would 
a]jply  with  equal  logical  force  to  lending  on  a  contingent  reversion. 
That  was  true  in  a  sense,  because  it  was  always  open  to  the  purchaser 
to  sell  his  equity  ;  but  there  was  the  safeguard,  which  could  not  but 
be  considerable,  of  someone  else  standing  between  the  office  and  the 
ultimate  difficulty.  The  chances  were  that  the  buyer  would  be  even 
more  keenly  interested  in  tracing  the  missing  man,  and  might  have 
some  means  of  doing  so. 

Me.  W.  p.  pulley  said  it  appeared  to  him  that  there  was  a 
reason  for  the  mortality  being  different  under  policies  that  were  actually 
surrendered  to  the  office  from  that  under  policies  bought  by  other 
parties,  in  that  the  policyholders  who  came  to  the  office  and  took  their 
surrender  value  naturally  looked  upon  themselves  as  good  lives ;  whereas 
those  who  knew  they  were  under  the  average  would  often  sell  their 
policies  outside  the  company,  and  get  a  better  price  for  them,  and 
naturally  the  mortality  from  such  policies  would  be  higher. 

Me.  F.  E.  COLEXSO,  in  closing  the  discussion,  joined  with 
other  speakers  in  expressing  gratitude  to  the  author  for  his  paper. 
Although  it  contained  many  points  upon  which  all  agreed,  some  of 
those  points  might  nevertheless  provide  occasion  for  interesting 
discussions.  He  was  not  surprised,  having  regard  to  the  scope  of 
the  paper,  that  the  author  had  not  thought  it  necessary  to  lay  before 
the  Institute  a  complete   disquisition   on  the   effect  of  notices,  and 
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upon  the  subject  of  duties.  Each  case  of  duty  must  be  dealt  with 
upon  its  own  basis,  and  there  was  no  authority  that  would  render 
anyone  independent  of  his  legal  advisers  in  such  matters.  He  felt 
inclined  to  doubt  whether  the  difference  of  opinion  on  the  part  of 
offices  as  to  purchasing  reversions  turned  so  much  upon  difficulties 
relating  to  mortality,  as  on  the  feeling  on  the  part  of  some  offices 
that  the  prices  which  they  were  expected  to  pay  were  hardly 
sufficiently  remunerative.  The  considerations  which  led  some  oflices 
to  regard  annuity  business  as  unprofitable  where  money  was  paid 
down  in  the  present,  might  of  course  guide  others  to  reject  Invest- 
ments where  the  money  was  supposed  to  be  paid  in  the  future. 
With  regard  to  mortality,  he  thought  there  was  no  reason  to 
distinguish  closely  between  the  mortality  to  be  expected  in  the  case 
of  life-tenants  and  that  experienced  in  connection  with  annuity 
business.  There  was  a  general  consensus  of  opinion  as  to  the 
employment  of  the  most  recent  annuity  tables  for  measuring  that 
particular  type  of  risk.  If  there  was  to  be  an  investigation  into  the 
experience  of  reversions,  he  would  like  to  see  a  discrimination  made 
with  regard  to  amounts.  In  the  past,  reversionary  business  had 
offered  great  temptations  to  the  speculative  mind.  Looking  at  more 
or  less  ancient  accounts,  one  saAv  evidence  that  the  speculation  had  in 
some  instances  turned  out  very  much  to  the  advantage  of  the  offices 
purchasing  the  reversions.  How  far  large  reversions,  as  a  class,  had 
been  found  to  be  profitable  might  be  an  interesting  question  to 
consider.  There  seemed  to  be  a  difficulty  in  the  way  of  sharing 
purchases  of  that  sort,  and  on  that  point  there  was  room  for  an 
interesting  investigation,  from  a  theoi'etical  point  of  view,  into  the 
question  of  limitation  of  risks — how  far  the  annuity  transaction 
which  was  essentiall}'  involved  in  the  purchase  of  a  reversion  should 
be  re-assured.  Within  his  experience  there  had  been  cases  of  sharing 
reversions  where  everything  had  gone  on  very  smoothly,  and  no 
particular  difficulties  had  arisen  from  the  side  of  the  lawyers.  He 
did  not  himself  see  why  all  large  reversions  should  not,  as  a  matter 
of  course,  be  divided  amongst  offices  as  large  insurances  were. 
However,  he  admitted  that  one  did  not  come  across  large  reversions 
very  often.  With  regard  to  the  question  of  bearer  bonds,  Avhen  one 
had  had  some  experience  of  the  danger  of  leaving  bearer  bonds  in  the 
hands  of  trustees,  one  could  appreciate  the  effect  of  the  precaution  of 
having  them  deposited  under  joint  control.  He  remembered  a  case  a 
good  many  years  ago  where  there  were  two  trustees,  one  being  the 
tenant-for-life.  The  other  trustee  handed  his  co-trustee  some  bearer 
bonds,  for  the  purpose  of  placing  them  in  another  type  of  security. 
The  gentleman  who  received  them  converted  them  to  his  own  use. 
Whatever  might  be  said  as  to  the  fact  that  the  Courts  would  regard 
it  as  a  breach  of  trust  on  the  part  of  the  trustees  to  enter  into  such 
an  engagement,  one  result  would  be  to  secure  that  the  bonds  should 
not  be  dealt  with,  except  by  the  joint  action  of  the  trustees.  He 
supposed  everyone  agreed  that  reversions  to  legal  remainders  were,  as 
a  rule,  dangerous  to  deal  with,  but  at  the  same  time  in  all  such 
matters  there  was  the  j^ractical  aspect  of  the  case.  There  were 
undoubtedly  in  this  country  individuals  whose  statutory  declarations 
on  the  question  of  encumbrances  might  with  safety  be  relied  upon. 
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There  were  special  cases  where  a  reasonable  charge  standing  as  first 
mortgage  upon  large  expectations  might  be  considered  well  secured, 
in  spite  of  the  fact  that  reliance  was  placed  upon  statutory 
declarations.  Otherwise  there  was  an  agreement  that  reversions 
to  legal  remainders  were  not  satisfactory  things. 

The  PRESIDENT  said  the  members  were  always  glad  to 
welcome  a  new  contributor,  especially  when  he  was  one  of  the 
younger  Fellows.  Mr.  Coutts  had  certainly  brought  together  in  a 
comprehensive  and  useful  way  a  number  of  points  relating  to  the 
subject  of  reversionary  interests,  which  would  be  of  interest,  not 
only  to  those  who  were  accustomed  to  deal  in  such  matters,  but 
also  to  younger  members.  With  regard  to  a  table  of  mortality  for 
life-tenants,  the  British  Offices'  Tables  at  the  present  time  fairly 
represented  all  that  was  needful,  and  a  further  investigation  was 
hardly  called  for  at  present.  On  the  other  hand,  he  had  a 
little  doubt  whether  the  number  of  reversions  that  were  obtainable 
as  investments  was  quite  sufficient,  so  to  speak,  to  go  round,  and 
he  was  afraid  that  if  all  the  companies  were  to  be  moved  by  the 
author  to  endeavour  to  get  the  high  rate  of  interest  spoken  of, 
they  might  outbid  each  other,  and  disappointment  would  ensue ;  in 
fact,  it  was  already  thought  by  some  people  that  in  certain  cases 
very  high  prices  indeed  had  been  given  for  reversionary  interests. 
With  regard  to  the  jDractical  point  touched  upon  by  Mr.  Colenso,  the 
case  of  a  large  reversion  out  of  proportion  to  all  the  others  on  the 
books  of  a  particular  company,  that  difficulty  had,  in  a  number  of 
cases  with  which  he  was  acquainted,  been  got  over  by  reducing  the 
trausaction  to  one  of  a  simple  annuity  purchase,  the  primary  office 
retaining  so  much  of  that  annuity  as  it  was  accustomed  to  retain, 
and  simply  re-insuring  the  rest.  That  plan  had  worked  exceedingly 
well ;  and  he  knew  many  cases  where  four  or  six  or  eight  companies 
were  equally  concerned  in  one  transaction.  He  concluded  by  moving 
a  very  hearty  vote  of  thanks  to  the  author  for  his  interesting  and 
important  paper. 

The  motion  having  been  unanimously  adopted. 

Me.  C.  11.  V.  COUTTS,  in  responding,  said  Mr.  Watson  had 
suggested  that  he  should  make  a  disquisition  on  the  subject  of  duty, 
but  that  was  such  a  highly  technical  matter  that  even  solicitors  and 
counsel  sometimes  failed  to  deal  successfully  with  it,  and  he  should 
certainly  have  some  hesitation  in  dealing  with  it  himself.  Mr.  Watson 
also  said  that  he  did  not  see  much  use  in  a  distringas,  because  it  could 
be  warned  off,  but  that  was  just  the  benefit  obtained  from  placing 
a  distringas  on  a  stock.  It  at  once  brought  to  notice  any  attempt  to 
deal  with  the  stock,  not  necessarily  due  to  a  change  in  trustees,  but 
to  the  trustees  themselves  wishing  to  sell  out  and  invest  in  some 
inferior  security,  and  it  put  the  purchaser  on  his  guard.  Further 
enquiries  could  be  made,  and  if  it  was  outside  the  trustees' 
powers,  action  could  be  taken  in  the  Courts  to  restrain  them. 
Mr.  Levine  had  referred  to  the  question  of  the  most  suitable  mortality 
table  to  adopt.  He  did  not  venture  to  suggest  any  table  in  the 
paper,  because  he  did  not  think  there  had  been  any  attempt  to 
collect  the  experience  which  would  justify  one  in  saying  that  any 
particular    table    was    suitable.     Probably   the    Carlisle    Table   was 
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not  suitable,  certainly  not  for  the  typical  case  of  a  reversion  depending 
on  the  life  of  a  lady  in  easy  circumstances ;  although  in  cases  of 
reversions,  where  there  were  four  or  live  life-tenants,  there  was  nothing 
like  the  same  selection,  and  probably  the  mortality  would  be  found 
very  different.  As  to  whether  the  British  Offices'  Table  was  a  suitable 
one,  he  su})posed  the  chief  reason  it  was  suggested  was  because  it 
was  the  most  stringent  table  in  existence.  Mr.  Levine  also  raised  the 
question  as  to  whether,  in  the  investigation  referred  to  in  the  paper, 
the  yield  was  obtained  by  including  profit  on  contingent  policies. 
Speaking  from  memory,  he  did  not  tliink  any  contingent  I'eversions  were 
included,  at  any  rate  none  fell  into  possession,  or  produced  any 
profit  from  the  jjolicies  becoming  claims.  Mr.  Tilt  had  answered 
Mr.  Levine's  further  suggestion  that  the  profit  made  by  reversionary 
companies  was  obtained  chielly  from  their  investing  in  inferior 
reversions  at  low  prices,  lieversionary  companies  were  rather  more 
conservative,  he  thought,  than  some  life  offices  in  their  ideas  as  to 
the  kind  of  reversions  they  should  invest  in. 

Mr.  Warner  seemed  unduly  alarmed  as  to  the  possible  difficulty 
of  keeping  in  touch  with  the  lives  assured  under  purchased  policies. 
Out  of  a  large  number  of  lives,  undoubtcdl}'  some  would  go  to  Canada  or 
Australia,  or  cause  trouble  in  various  ways,  but  as  a  set-off  against 
that,  there  was  the  additional  profit  on  the  fund  so  invested. 
He  had  come  across  four  or  five  cases  where  the  lives  assured  had  got 
into  prison,  but  he  regarded  that  rather  as  a  safeguard,  as  one 
need  not  worry  about  them  until  they  were  released,  and  they 
were  not  likely  to  be  first-class  lives  then.  In  one  case  a  man 
died  in  prison,  a  year  after  purchase.  Mr.  Colenso  had  suggested 
that  large  reversions  should  be  split  up  among  different  offices, 
and  the  President  had  pointed  out  that  that  could  be  done  by  setting 
up  annuities  and  re-insuring  them.  But  he  had  come  across  cases 
where  it  had  been  done  without  going  through  that  machinery.  If 
an  office  had  a  larger  reversion  than  it  cared  to  entertain,  it  was 
easy  to  apply  to  some  friends,  who  might  be  willing  to  take  up  a 
part.  AVith  regard  to  accepting  declarations  and  buying  reversions 
depending  entirely  on  the  good  faith  of  such  declarations,  he 
felt  it  was  too  serious  a  risk  to  run,  for  the  sake  of  the 
investment  obtained.  He  had  come  across  the  case  of  an  heir  to  a 
peerage,  who  made  a  solemn  declaration  tbat  there  had  been  no 
previous  dealings  with  his  reversionary  interest  at  all,  but  it  came  to 
light  afterwards  there  had  been  two  mortgages  created  on  it.  It  was 
true  that  those  had  been  discharged,  and  that  there  was  not  an 
attempt  at  fraud,  but  it  illustrated  the  light  way  in  which  people 
signed  declarations  drawn  up  for  them  by  their  solicitors,  without 
taking  the  trouble  to  read  them. 


Mk.  G.  J.  LIDSTO.NE  asks  us  to  publish  tlic  following 

remarks,  which  he  found  no   opportunity  of  making  in   the 

discussion  : — 

I  should  like  to  support  strongly  Mr.  Coutts'  suggestion  that  a 
proper   investigation   should   be   made   into  the   mortality  of    life- 
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tenant!) — not  because  I  agree  with  him  that  the  absence  of  any 
reliable  table  of  mortality  has  operated  to  restrict  dealings  with 
reversionary  securities,  but  rather  because,  in  the  absence  of  any 
standard  table  derived  from  the  experience  of  life-tenants  themselves, 
the  tendency  appears  to  be  to  under-estimate  the  vitality  of  the  life- 
tenant,  and  therefore  to  give  unduly  high  prices.  While  the 
President  held  out  no  hope  of  an  oiHcial  investigation  by  the  Institute, 
there  could  be  little  doubt  that  if  the  matter  were  taken  up  by  an 
individual  actuary,  or  by  a  small  committee,  the  life  and  reversionary 
offices  would  willingly  contribute  their  experience,  which  in  com- 
bination would  be  of  sufficient  extent  to  yield  results  of  great  value. 
Even  the  investigation  by  Mr.  Neil  Campbell  (vide  Transactions  of 
the  Faculty  of  Actuaries,  volume  i,  pages  91-5)  to  which  Mr.  Coutts 
refers,  was  sufficient,  limited  though  it  was  in  extent,  to  raise 
considerable  doubt  as  to  whether  the  0-'  Tables  do  not  over-estimate 
the  mortality.  It  may  be  remembered  that  in  that  experience  the 
total  actual  deaths  between  ages  60  and  89  were  102,  and  the  expected 
deaths  b)  the  0-'  experience  112,  and  while  the  deviation  of  10  deaths 
is  not  greatly  in  excess  of  the  "  expected  deviation  ",  the  results  were 
so  consistent  for  different  age  groups  that  it  is  difficult  to  suppose 
the  deviation  was  purely  accidental. 

Some  idea  of  the  extent  to  which  the  rate  of  interest  earned  is 
affected  by  a  light  mortality  may  be  formed  as  follows  : — If  the 
reversions  stand  in  the  books  on  a  4^  per-cent  basis,  the  mere  increase 
in  the  values  of  the  reversions  from  year  to  year  (owing  to  the  increase 
of  age)  will  represent  interest  at  from  1  \  per-cent  to  2  per-cent,  and  the 
balance  of  2\  per-cent  to  3  per-cent  will  be  represented  by  the  profit 
on  reversions  falling  in.  If  the  amount  so  falling  in  be,  sav,  10 
per-cent  under  the  amount  expected,  the  amount  of  interest  derived 
under  this  second  head  will,  roughly  speaking,  be  reduced  in  the 
same  proportion,  i.e.,  by  say  one-tenth  of  2^  per-cent,  or  about 
5s.  per-cent.  This  result  is,  of  course,  only  roughly  correct,  as  the 
actual  difference  must  depend  on  the  incidence  of  the  mortality,  and 
the  distribution  of  the  ages,  but  it  is  sufficient  to  show  that  a 
comparatively  slight  difference  in  the  mortality  may  very  seriously 
affect  the  rate  earned. 

It  may  be  of  some  slight  theoretical  interest  to  point  out  that  if 
absolute  reversions  stand  in  the  books  on  the  basis  of  interest  at 
rate  i,  the  interest  annually  yielded  by  the  mere  increase  of  value,  in 

the  case  of  reversions  which  do  not  fall  in,  is  i'-~ ^--.     Thus: 

•A-A_f/[a-'a]_4a-V]_^  .      ,V 


A  A  Pa  P  '  (1+01* 

The  many  difficulties  and  dangers  referred  to,  but  not  disposed  of,  in 
the  paper  and  in  the  subsequent  discussion,  raise  the  question  whether 
the  offices  might  not  take  some  collective  action  with  the  view  of 
improving  the  position.  In  particular  I  would  refer  to  the  following 
points : 

(1)  Conditions  of  Sale. — It  is  generally  felt  and  admitted  that 
in  many  cases  conditions  of  sale  are  unreasonable,  and  involve  distinct 
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risk  to  purchasers.  It  is  true  that  in  some  cases  these  conditions 
are  relaxed,  on  application  being  made  before  the  sale,  but 
seeing  that  life  and  reversionary  olHces  constitute  such  an 
important  part  of  the  market,  they  are  surely  in  a  position  to  bring 
to  bear  such  pressure  on  the  principal  auctioneers  as  to  secure 
general  conditions  of  sale  which  would  override,  and  not  as  at 
present  be  overridden  by,  special  conditions  of  an  unreasonable 
nature. 

(2)  Distringas  Notices. — It  ought  to  be  possible  to  simplify  the 
process  of  placing  distringas  notices  on  stocks,  and  to  reduce  the 
very  considerable  expense.  There  seems  no  reason  why  the  present 
cumbrous  process,  requiring  an  ailidavit  to  be  filed  in  court  as  a 
preliminary  to  the  lodgment  of  a  distringas  notice,  should  not  be 
dispensed  with,  and  the  companies  obliged  to  register  a  notice  (in  a 
simple  form  which  could  be  easily  settled)  on  payment  of  a 
comparatively  small  fee. 

(3)  Notices  to  Trustees. — The  risks  arising  from  the  trustees 
failing  to  register,  preserve  or  disclose  notices,  or  from  notices  not 
being  handed  on  to  new  trustees,  when  these  are  appointed,  would  be 
very  greatly  reduced  if  the  following  amendments  in  the  law  could  be 
secured : 

a.  Trustees  to  be  obliged  to  endorse  a  Register  of  Notices  (in 

common  form)  on  the  settlement,  will,  or  other  document, 

by  which  the  trust  is  constituted  or  evidenced,  and  for 

the  future  all  charges  to  rank  according  to  the  date  of 

entry  in  such  register. 

h.  The    document    bearing    the    register    of    notices   to   be 

produced    for   inspection    by    the    cestuis   que   tnistent, 

or  persons  claiming  under  them,  if  and  when  required. 

c.  Trustees  to  be  obliged  to  give  a  written  acknowledgment  of 

receipt  of  notice  on  payment  of  a  small  fee — as  in  the 

case  of  notices  served  on  life  offices  under  the  Policies  of 

Assurance  Act,  1867. 

The  alterations  suggested  under  (2)  and  (3)  could  only  be  effected 

by  legislation,  and  might  not  be  secured  at  the  first  attempt ;    but  it 

would  surely  be  worth  while  for  the  offices  to  use  their  great  collective 

weight — at  present,  perhaps,  insufficiently  utilized  for  the    common 

welfare — to    press    for    the    inclusion,    in   the   next    conveyancing 

statute,    of  clauses   to    something  like    the    above    effect,  with    the 

view    of   protecting    transactions    which    in   modern  times  are   both 

extensive    and   important,  as  well   as  perfectly  straightforward   and 

legitimate. 
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French  Assurance  Law,   1905. 

VV  E  publishj  for  the  information  of  our  readers,  the  accompanying 
translation  of  the  text  of  the  French  Law,  passed  in  March  1905, 
relative  to  the  superintendence  of  Life  Assurance  Comj)anies  and 
kindred  institutions;  and  of  the  Administrative  Decrees,  and 
General  Regulation,  issued  in  January  and  June  1906,  formulating 
in  detail  the  requirements  of  the  Law. 

These  requirements  may  be  brieliy  summarized  as  under  : 
(fl)  Compulsory  registration  of  all  French  companies,  and 
all  foreign  companies  operating  in  France  and  Algeria 
(Arts.  1  to  3)  ;  with  proof  of  legal  authorization  in 
the  country  of  origin  and  in  France,  and  copy  of  the 
constitution  of  the  society;  also  scales  of  net  and  gross 
premium  rates,  in  respect  of  existing  and  of  new 
business,  with  technical  explanations  of  such  rates; 
and  lodgment  of  a  deposit,  varying  from  £2,000  to 
.£20,000,  in  cash  or  in  specified  French  securities; 
with  provisions  for  return  of  such  deposit,  and  for 
withdrawal  of  the  registration  (Decrees  A*,  B). 
[!))  Regulations  limiting  the  establishment  expenses  of 
French  societies,  in  the  case  of  mutual  or  tontine 
societies,  to  the  amount  of  the  original  establishment 
fund,  and  in  the  case  of  other  societies,  to  one  quarter 
of  the  original  capital  (Decree  C). 
(c)  The  provision  of  a  guarantee  reserve  fund,  by  an  annual 
payment  equivalent  to  3  per  1,000  of  the  receipts  from 
single  or  periodical  premiums ;  such  payment  to  be 
reduced  by  one-half  when  the  guarantee  fund  is 
equal  to  5  (or  6)  per-ccnt  of  the  mathematical  reserves, 
and  to  be  no  longer  obligatory,  when  equal  to 
10  per-cent  of  such  reserves  (Art.  5  and  Decree  D). 
{d)  The  provision  of  mathematical  reserves,  and  for  annual 
returns  as  to  expected  and  actual  mortality,and  interest 
assumed  and  realized ;  with  power  to  the  Minister  to 
rectify  the  bases  of  the  reserves  and  the  premium  rates, 
once  every  five  years  (Art.  6).  Decree  E  sets  out  in 
detail  the  minimum  bases  as  to  interest,  mortality, 
and    loading,  upon  which  the  premium    rates    and 

*  The  trauslatious  of  the  several  Administrative  Decrees,  and  the  General 
Regulation,  have  been  distinctively  marked  by  the  letters  (A)  to  (K) ;  the  order  of 
the  Decrees  following  that  of  the  sub-sections  of  Art.  9  of  the  Law. — [Eii.././.^.] 
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iiiatheniaticHl  reserves  iiuist  be  coin])utcd;  interest 
being  taken  at  31  per-cent^  and  mortality  according 
to  the  several  French  tables  of  mortality  specified. 
Spccitic  regulations  are  made  as  to  the  minimum 
proportionate  loadings,  in  respect  ot'ditferent  classes  of 
assurance  and  annuity  business,  to  provide  for  expenses 
of  (ff)  management;  {b)  collection;  (c)  acquisition  of 
business ;  [d)  disbursement  of  annuities.  The 
mathematical  reserves  are'  not  to  be  less  than  those 
brought  out  by  means  of  valuation  premiums 
[primes  d' invent  aire)  equal  to  the  gross  ))remiunis, 
less  the  portions  of  the  loadings  for  [b)  collection 
and  (c)  acquisition  of  business;  and  with  due 
allowance  for  the  incidence^  and  fractional  payments, 
of  premiums  and  annuities.* 

[e)  The  setting  apart,  in  the  case  of  French  companies, 
of  the  mathematical  reserves,  the  guarantee  reserve, 
and  the  amounts  held  on  account  of  deferred 
profits,  as  a  provision  for  the  assurance  liabilities; 
with  annual  notification  to  individual  assured  of  the 
share  allocated  to  each  assured  respectively,  in  respect 
of  profits  declared  as  ])ayable  after  a  deferred  period. 
The  securities  representing  these  reserves,  in  respect 
of  the  French  and  Algerian  ])oUcyholders  of  foreign 
companies,  to  be  deposited  at  the  "  Caisse  des  Depots 
et  Consignations  '' ,  as  a  charge  in  favour  of  such 
policyholders  (Art.  7) ;  and  to  be  subject  to  annual 
increment  and  adjustment,  in  respect  of  each  year's 
transactions  and  accounts  (Decree  F). 

(_/■)  The  assets  representing  the  amounts  thus  set  apart, 
or  placed  on  deposit,  to  be  invested  in  certain  specified 
classes  of  securities,  as  defined  in  detail  in  Decree  K. 
These  investments  may  be; — without  /m«7, in  securities 
guaranteed  by  the  French  Government,  or  in  bonds 
secured  by  local  French  or  Algerian  Governments;  in 
])olicy  loans;  or  mortgages  of  city  property  in  France, 
up  to  50  per-cent  of  its  value ; — to  the  extent  of 
two-fifths  at  most,  in  loans  to  French  Departments, 
Communes  or  Colonies  ;  in  ])urchase,  or  mortgage  to 
the  extent  of  50  per-cent,  of  real  estate  in  France  or 
Algeria  ; — to  the  extent  of  one-quarter  at  most,  in  any 
*  See  Xutu  on  p.  358  [Ed.  J.I.A.] 
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security  whatever  quoted  on  the  French  Bourse, 
and  approved  by  the  shareholders  ;  or,  in  the  case 
of  foreign  societies,  and  until  the  maturing  of 
policies  existing,  in  any  securities  allowed  by 
legislation  in  their  own  land.  Securities  are  to  be 
valued  at  cost  price,  except  where  such  value  exceeds 
in  the  aggregate  by  more  than  5  per-cent  that 
deduced  from  the  current  quotation  on  the  Paris 
Bourse,  in  which  case  it  shall  be  determined  by  Decree 
as  to  the  reduction  of  the  value  to  the  current  quotation ; 
and  provisions  are  added  as  to  the  valuation  of 
mortgages,  loans,  house  property,  and  reversions  and 
life  interests.  Foreign  societies  are  allowed  to  replace 
their  existing  securities  by  those  specified,  in  a  period 
of  5  years,  at  the  rate  of  one-fifth  per  annum. 

[g)  Regulations  governing  the  conduct  of  tontine  societies, 
and  of  survivorship  and  assurance  associations 
established  by  such  societies  (Decree  G). 

(//)  Provisions  as  to  the  record  of  policies  in  special 
registers,  according  to  class,  right  to  participation,  &c. ; 
and  as  to  modifications  in,  or  cancelment  of  such 
policies  (Decree  H). 

{])  Provisions  regulating  the  affairs  of  societies  established 
for  the  management  of  life  assurance  {Enireprises  de 
gestion  d' assurances  sur  la  vie)  (Decree  J). 

(k)  The  appointment  of  a  Consultative  Committee  on  Life 
Insurance,  including  Senators,  Deputies  and  Govern- 
ment Officials;  three  qualified  Actuaries;  four 
Managers  or  Directors  of  Companies;  four  Experts 
on  life  insurance  matters  ;  and  a  Professor  on  Law  ; 
to  confer  with  the  Minister  of  Commerce  as  to  the 
execution  of  the  provisions  of  the  law  (Art.  10). 

(f)  Provisions  for  publication  in  French,  and  official  sub- 
mission of  Annual  Reports  by  the  companies,  with 
schedules  and  tables  in  an  approved  form,  to  be  sent 
on  application  (and  payment)  to  any  member  or 
assured;  also  for  the  appointment  of  Commissioner- 
Comptrollers  to  examine  into  the  companies'  affairs 
at  their  offices  (Art.  11). 

(m)  Provisions  for  a  legal  office  and  agent,  and  a  special 
system  of  accounts,  in  respect  of  foreign  companies 
operating  in  France  and  Algeria  (Art.  12). 
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(n)  Provisions  for  an  Annual  Report  from  tlie  Minister  of 
Commerce,  as  to  the  working  of  the  Law,  and  the 
position  of  the  companies  regulated  thereby ;  a 
rateable  charge  to  be  made  on  the  companies 
within  a  fixed  limit,  for  all  expenses  of  supervision 
and  control  under  the  Law  (Art.  13). 
(o)  Provisions    for    penalties,    on    non-compliance    with 

requirements  of  the  Law  (Arts,  l-l  to  18). 
{p)   Apj)lication  for  registration  to  be   made   within   two 
months  of  the  promulgation  of  the  administrative  regu- 
lations and  Decrees  referred  to  in  the  Act  (Art.  19). 
(</)   Provisions  modifying  in  certain  respects  the  require- 
ments of  the  Law,  in  the  case  of  French  companies 
duly  authorized  under  existing  laws,  as  to  changes  in 
their  bye-laws,  amount  of  capital,  existing    invest- 
ments, &c.  (Art.  20). 
We  are  indebted  to  the  Rev.  J.  P.  S.  R.  Gibson,  F.LA.,  for 
a  careful   and  scholarly  translation   of  the   French  text  of  the 
Law  and  the  Decrees;  and  also  to  our  esteemed  Corresponding 
Member,    M.    Leon    Marie,  for    elucidation    of    some    doubtful 
points    arising    on    the    translation    and    interpretation    of    the 
provisions.- — Ed.  J. I. A. 


Law  relating  to  the  superintendence  of  Life  hisurance  Companies, 
and  of  all  Societies  tchose  transactions  are  connected  with  the 
duration  of  Human  Life. 

Section  I. — Registration  or  Societies. 

Article  1. — AH  French  or  foreign  societies  of  every  kind  which 
contract  liabilities  whose  carrying  out  is  dependent  upon  the  duration 
of  human  life  are  subject  to  the  present  law. 

This  law  shall  not  refer  to  the  societies  defined  by  the  law  of 
1  April  189S,  re  friendly  societies  and  provident  institutions,  either 
public  or  private,  which  are  governed  by  special  laws. 

Article  2. — The  said  societies  must  limit  their  transactions  to 
one  or  more  of  those  which  are  the  subject  of  the  present  law.  They 
shall  not  arrange  for  nor  carry  out  contracts  which  provide  for  profits 
to  be  apportioned  by  lot. 

They  shall  not  begin  operations  before  being  registered  at  their 
request  by  the  Minister  of  Commerce.  Within  six  months  of  the 
notification  of  such  request,  the  Minister  of  Commerce  must  notifj- 
the  registration  of  such  company  in  the  Official  Journal,  or  inform 
those  intei'ested  of  his  refusal  to  do  so. 

No  modification,  either  of  the  bye-laws,  or  of  the  tables  of 
premiums  or  rates,  shall  be  put  into  force  by  any  such  company  until 
a  new  registration  has  been  obtained  under  the  same  conditions. 
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Article  3. — The  refusal  to  register  must  be  based,  either  on  an 
infringement  of  the  hiws,  particularly  of  those  regulating  the 
societies,  or  of  the  decrees  provided  for  in  Article  9  of  the  present 
law. 

The  interested  parties  can  lodge  an  appeal,  on  the  grounds  of 
incompetency  of  the  Court,  before  the  Council  of  State,  which  must 
give  its  verdict  within  three  months. 

Sectiox  II. — Guarantees. 

Article  4. — The  bye-laws  of  French  joint  stock  (anoni/me)  or 
limited  (commandite)  companies  must  provide  for  compulsory 
dissolution  of  the  company,  in  case  of  a  loss  of  one-half  of  the 
original  capital  of  the  company. 

The  bye-laws  of  mutual  and  tontine  societies  must  determine  the 
rules  governing  the  use  to  he  made  of  the  amounts  paid  in,  as  well 
as  the  proportion  of  such  amounts  intended  to  cover  expenses  of 
management  of  the  society. 

Article  5. — French  joint  stock  or  limited  companies  must  have 
an  original  capital  of  at  least  two  million  francs. 

French  mutual  or  tontine  companies  must  constitute  an  initial 
guarantee  fund,  which  must  not  be  less  than  50,000  francs,  and 
which  must  be  written  off  within  a  period  not  exceeding  fifteen  years. 

All  societies  must  also  set  up,  under  the  conditions  set  forth  in 
Article  0,  paragraph  4,  a  guarantee  reserve,  which  shall  take  the 
place  of  the  amounts  to  be  set  aside  as  provided  by  Article  36  of  the 
law  of  24  July  ls67.  This  reserve  is  not  compulsory,  however,  for 
tontine  transactions. 

Article  6. — All  societies  which  make  contracts  with  fixed 
liabilities  must  set  up  mathematical  reserves  for  these,  equal  to  the 
difference  between  the  amount  of  the  liabilities  of  the  said  companies 
and  of  their  policyholders  respectively,  under  the  conditions  deter- 
mined by  the  decree  provided  for  in  Article  9,  paragraph  5.  This 
shall  not  apply  to  foreign  companies,  except  as  to  their  contracts 
entered  upon  or  carried  out  in  France  and  Algeria. 

The  said  societies  must  submit  annually,  at  such  time  and  in 
such  form  as  may  be  determined  by  the  Minister,  after  having  the 
advice  of  the  Consulting  Committee  on  Life  Insurance  provided  for 
in  Article  10,  a  comparison:  (1)  Between  the  actual  mortality  among 
their  insured,  and  the  expected  mortality,  according  to  the  tables  upon 
which  the  calculations  of  their  mathematical  reserves  and  their 
premium  rates  have  been  based.  (2)  Between  the  actual  rate  of 
interest  realized  on  their  investments,  and  the  rate  used  in  the 
calculations  above  mentioned. 

In  case  of  important  or  persistent  divergencies  in  either  of  these 
elements,  a  rectification  of  the  bases  of  the  calculation  of  the  reserves 
of  existing  policies,  and  of  the  premium  or  rates,  may  be  demanded 
by  Ministerial  decree,  but  not  oftener  than  every  five  years. 

These  decrees  will  be  made  in  conformity  with  the  advice  given 
by  the  Consulting  Committee  on  Life  Insurance,  after  the 
representatives  of  the  societies  have  been  heard,  who  must  submit 
their  observations  in  writinsr  within  one  month.     The  said  decrees 
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will  fix  the  time  within  which  the  rectification  must  he  made.  The 
amounts  of  the  ))ayments  due  to  the  rectification  of  the  mathematical 
reserves  must,  at  the  end  of  each  such  examination,  take  into  account 
tlie  time  taken  in  making  the  rectification. 

Tontine  societies  must  at  once  invest  all  the  premiums  paid  in, 
after  deduction  of  the  statutory  expenses  of  management,  under 
the  conditions  stated  hy  the  decree  as  set  forth  in  Article  0, 
paragraph  7. 

Artich  7. — When  profits  due  to  the  insured  are  not  immediately 
payable  at  the  close  of  the  business  period  within  which  they  have 
been  earned,  a  special  account  must  be  sent  each  year  to  the  insured, 
showing  the  share  of  profits  apportionable  to  each  policy  applied 
for  or  undertaken  in  France  and  Algeria. 

The  following  assets  of  French  societies  are  reserved  for  the 
settlement  of  their  insurance  liabilities,  as  provided  by  paragraph  G 
of  Article  2101  of  the  Civil  Code: — namely,  the  mathematical  reserve, 
the  guarantee  reserve,  and  the  amount  of  the  account  specified  in 
the  preceding  paragraph. 

The  securities  representing  the  coiTCsponding  portion  of  the 
as.sets  of  foreign  societies  must,  with  the  exception  of  real  estate, 
be  deposited  with  the  "  Caisse  des  Depots  et  Consignations  ",  under 
the  conditions  prescribed  by  paragraph  G  of  Article  9.  The  act 
of  making  this  deposit  confers  upon  the  insured  a  lien  on  the  .«;aid 
securities,  as  regards  all  contracts  entered  upon  or  carried  out  in 
France  and  Algeria. 

Article  8. — A  General  Regulation,  decided  upon  by  the  suggestions 
of  the  Ministers  of  Commerce  and  of  Finance,  will  determine  the 
class  of  securities  and  real  estates  in  which  assets  of  French  societies 
and  the  proportion  of  the  assets  of  foreign  societies  which  is  to  be 
regarded  as  belonging  to  their  contracts  in  France  and  Algeria, 
must  be  invested,  also  the  bases  of  the  annual  valuation  of  the 
different  classes  of  investments,  and  the  guarantees  to  be  given  for 
securities  not  represented  by  nominative  certificates. 

The  societies  must  file  Avith  the  Minister,  in  the  forms  and  within 
the  period  prescribed  by  him  upon  the  advice  of  the  Consulting 
Committee,  periodical  statements  of  alterations  that  have  occurred 
in  the  nature  of  their  assets. 

Article  9. — The  Decrees,  issued  on  the  advice  of  the  Consulting 
Committee  on  Life  Insurance  provided  for  b}-  the  next  Article,  will 
determine : 

1.  The  documents  and  proofs  to  be  filed  in  support  of  the 

request  for  registration,  and  also  the  amount  of  the  deposit 
required  to  be  previously  made  at  the  "  Caisse  des  Depots 
et  Consignations"  by  the  various  classes  of  societies,  also 
the  conditions  under  which  the  said  deposit  can  be  charged 
or  withdrawn. 

2.  The  time  beyond  which  the  registration  of  a  society,  which 

has  not  commenced  operations,  shall  not  be  valid. 

3.  The  maximum  amount  allowed  for  the  initial  establishment 

expenses  for  the  various  classes  of  French  societies,  and 
the  time  limit  within  which  these  must  be  written  off. 
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4.  The  fixing  of  the   guarantee    reserve    for    each    class   of 

societies. 

5.  The  different  mortahty  tables,  the  rate  of  interest,  and  the 

loading,  by  which  the  minimum  premiums  or  rates  for 
business  to  be  done,  as  also  the  mathematical  reserves, 
must  be  calculated.  These  figures  must  be  published  in  the 
Official  Journal,  at  least  six  months  before  the  beginning 
of  the  accounts  of  the  first  period  to  which  they  applv. 

6.  The  conditions    of   deposit    and    withdrawal   of   securities 

representing,  for  foreign  societies,  the  proportion  of  their 
assets  as  set  out  in  Article  7. 

7.  The   conditions  under    which    Tontine  societies    shall    be 

carried  on. 

8.  The  forms  and  special   registers  in  which   societies    must 

keep  the  policies  entered  on  or  carried  out  in  France  and 
Algeria. 

9.  The  forms  under  which  societies  for  the   management  of 

life  insurance  business  *  must  be  conducted,  and  the  fixed 
maximum  charges  that  may  be  incurred  for  expenses  of 
management.  Such  societies  must  deposit  with  the 
"  Caisse  des  Depots  et  Consignations  "  a  guarantee  fund 
of  100,000  francs.  These  shall  not  secure  an  initial  right 
of  management  for  a  longer  period  than  twenty  years,  at 
the  expiration  of  which  time  a  renewal  for  a  period  of 
not  longer  than  ten  years  may  be  made ;  each  renewal 
can  only  be  made  during  the  year  preceding  the  expiration 
of  the  right  exercised. 

Section  III. — Supervision  a>'d  Conteol. 

Article  10. — There  is  to  be  a  Consulting  Committee  on  Life 
Insurance  in  communication  with  the  Minister  of  Commerce,  which 
shall  consist  of  21  members,  as  follows:  Two  Senators  and  Three 
Deputies,  elected  by  their  colleagues ;  the  Director  of  Insurance  and 
Social  Providence  (Prevoyance  Sociale)  under  the  Ministry  of 
Commerce ;  the  Director-Greneral  of  the  "  Caisse  des  Depots  et 
Consignations  "  ;  a  representative  of  the  Minister  of  Finance  ;  three 
duly  qualified  Fellows  of  the  French  Institute  of  Actuaries ;  the 
President  of  the  Chamber  of  Commerce,  or  a  member  of  the  Chamber 
delegated  by  him  ;  a  Professor  of  the  Faculty  of  Law  of  Paris  ;  two 
Managers  or  Directors  of  mutual  or  tontine  insurance  companies  ; 
two  Managers  or  Directors  of  joint-stock  or  limited  insurance 
comj)anies  ;  and  four  experts  on  life  insurance  questions. 

A  decree  shall  determine  the  method  of  nomination  of  members 
and  of  appointment  to  vacancies  in  the  said  Committee. f  It  shall 
also  decide  who  is  to  be  President,  Vice-President  and  Secretary. 

The  Committee  must  be  consulted  concerning  all  requests  for 
registration  j^rovided  for  by  Article  2,  and  in  all  other  cases  provided 

*  "  ^nt reprises  de  gestion  d'assurances  sur  la  vie."  We  umlcrstand  that  tbe 
societies  referred  to  are  those  which,  in  consideration  of  a  specified  remuneration, 
undertake  the  management  of  French  mutual  assurance  societies  and  kindred 
institutions. 

t  This  Decree,  published  on  17  March  190.5,  is  not  included  with  those  here 
translated. — [Ed.  J.I.A.^ 

VOL.  XL.  2    A 
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for  in  this  law.     The  Minister  may  consult  the  Committee  upon  all 
other  questions  relating  to  the  carrying  out  of  this  law. 

To  render  valid  any  decisions  on  the  points  specified  in  the  third 
paragraph  of  Article  0,  and  in  Articles  18  and  21,  at  least  nine 
members  must  be  present. 

Article  11. — Every  society  shall  :  (1)  Publish  in  French  au 
annual  report  of  all  its  operations,  with  statements  and  tables  annexed. 
(2)  Submit  the  said  report  to  the  Minister  of  Commerce,  and  deposit 
it  at  the  offices  of  the  Civil  Courts  Registrars,  and  the  Commercial 
Tribunal  Registrars,  both  of  the  Department  of  the  Seine,  and  of 
that  Department  in  which  the  Head  Office  of  the  Society  happens  to 
be.  (3)  Supply  a  copy  of  the  said  report,  to  any  member  or  person 
insured  who  may  demand  one  on  payment  of  a  sum  not  exceeding 
one  franc.  (4)  Publish  in  the  Official  Journal  every  year,  at  its 
own  cost,  a  summarized  report  which  shall  include  the  general  profit 
and  loss  account,  the  general  balance  sheet,  and  the  general  movement 
of  business  in  force. 

Ministerial  decrees,  issued  on  the  advice  of  the  Consulting 
Committee  on  Life  Insurance,  shall  determine,  at  least  three  months 
before  the  beginning  of  the  financial  period,  the  forms  of  schedules 
and  tables  to  be  annexed  to  the  published  report,  the  date  when  the 
report  must  be  published  and  deposited,  and  the  form  and  time  within 
which  the  publication  of  the  saicl  report  must  be  made  in  the  Official 
Journal. 

The  societies  shall,  moreover,  at  any  time,  and  in  the  forms  and 
within  the  periods  stipulated  b}-  him,  furnish  the  Minister  with  all 
documents  and  explanations  that  he  may  consider  necessary. 

The  societies  shall  be  subject  to  the  supervision  of  sworn 
Commissioner-Comptrollers,  who  shall  be  appointed  as  determined  by 
the  decrees,  on  the  advice  of  the  Consulting  Committee  on  Life 
Insurance,  and  the}-  shall  have  the  right  at  any  time  to  examine  all  the 
companies'  business  in  its  own  offices,  indejiendently  of  other  persons 
who  may  be  specially  delegated  for  this  purpose  by  the  Minister. 

Article  12. — Foreign  societies,  in  so  far  as  concerns  their 
transactions  under  the  present  law,  must  have  in  France  and 
Algeria  a  special  office,  and  a  special  system  of  accounts,  for  all 
contracts  entered  on  in  France  and  Algeria,  and  must  have  an 
accredited  agent  who  shall  represent  them  before  the  Minister  of 
Commerce  and  who  shall  manage  the  transactions  referred  to  above. 
Such  Agent  must  be  domiciled  in  France.  He  alone  shall  represent 
the  society  before  the  Minister,  as  regards  holders  of  policies  issued 
in  France  and  Algeria,  and  especially  with  regard  to  signing  policies, 
amendments,  receipts,  and  other  documents  relating  to  business 
transacted. 

Every  society  must,  when  required,  place  before  the  Minister  of 
Commerce,  within  the  period  specified  by  him,  a  French  translation 
duly  certified,  of  all  documents  issued  in  a  foreign  language,  which 
relate  to  its  operations. 

The  general  and  special  conditions  of  policies,  amendments,  and 
other  documents  relating  to  the  carrying  out  of  contracts,  must  be 
either  written  in  or  translated  into  French.  In  the  latter  case,  the 
French  text  is  alone  binding  upon  French  insured. 
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Article  13. — The  Minister  of  Commerce  shall  each  year  lay  before 
the  President  of  the  Republic,  and  publish  in  the  Official  Journal, 
a  general  report  relating  to  the  working  of  the  present  law,  and  the 
position  of  all  societies  under  its  control. 

Expenses  of  every  nature  resulting  from  the  supervision  and 
control  are  chargeable  to  the  societies.  At  the  end  of  each 
examination  a  Ministerial  decree  shall  determine  the  liability  of 
each  society,  which  shall  be  in  proportion  to  the  aggregate  premiums 
and  rates  of  every  nature  collected  by  them  during  the  year,  with 
the  exception  of  the  business  transacted  out  of  France  and  Algeria 
by  foreign  societies.  The  contribution  of  each  of  the  societies  shall 
not,  however,  in  any  case  exceed  1  per  thousand  of  the  said  amount. 

A  detailed  account  of  the  receipts  and  expenses  incurred  in 
connection  with  the  supervision  and  control  of  the  undertakings  shall 
be  attached  to  the  decree. 

Section  IV. — PE^'ALTIES. 

Article  IJi. — The  Minister  of  Commerce  may  in  his  own  right  and 
without  the  assistance  of  law,  impose  on  the  said  societies  Hnes  as 
follows,  which  shall  be  payable  in  the  same  manner  as  registration 
fees  : 

1.  20  francs  a  day,  for  delay  in  the  production  of  documents 

mentioned  in  the  third  paragraph  of  Article  11,  and 
in  the  second  paragraph  of  Article  12. 

2.  100  francs  a  day,  for  any  delay  regarding   the  issue  or 

publication  of  documents  mentioned  in  the  second 
paragraph  of  Article  6,  and  in  paragraphs  1,  2  and  4  of 
Article  11. 

Article  15. — Infringements  of  the  first  and  third  paragraphs  of 
Article  G,  of  the  first  and  third  paragraphs  of  Article  7,  of  Article  8, 
of  Article  20,  of  Article  21,  of  the  public  administrative  regulation 
prescribed  in  Article  8,  and  of  the  decrees  provided  by  paragraphs 
3  to  8  of  Article  9,  are  to  be  notified  hy  official  reports  of  the 
Commissioner-Comptrollers,  which  shall  be  considered  accurate,  until 
proof  to  the  contrary  is  forthcoming,  without  prejudice  to  the  right 
of  proceedings  provided  by  Common  Law.  The  societies  shall  be 
prosecuted  before  a  Criminal  Court,  at  the  request  of  the  Public 
Prosecutor,  and  be  punishable  b}'  a  fine  of  100  to  5,000  francs,  and  in 
case  of  repetition  of  the  offence  to  a  fine  of  500  to  10,000  francs. 

Article  16. — Any  person  who  may  propose  or  offer  to  enter  on 
policies  of  insurance,  and  especially  each  of  the  directors  or  managers 
of  societies  who  transact  business  coming  within  the  scope  of 
the  present  law,  before  the  publication  in  the  Official  Journal  of  the 
registration  provided  for  under  Article  2,  or  who  undertake  new 
business  after  the  publication  of  the  decree  provided  for  by 
Article  18,  or  after  registration  has  been  refused  according  to 
Article  19,  shall  be  prosecuted  before  the  Criminal  Court,  and  be 
liable  to  a  fine  of  IG  to  100  francs.  The  said  fine  shall  be  payable 
for  each  transaction  carried  out  by  the  offender,  who  may,  also,  in 
case  of  repetition  of  the  offence,  be  liable  to  not  more  than  one 
month's  imprisonment. 

2  A  2 
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UikUt  the  same  penalties,  all  prospectuses,  atlvertisements, 
circulars,  aiul  other  documents  intended  for  distribution  or  published 
b}'  a  societ}',  subject  to  the  j)resent  law,  must,  in  every  case,  bear 
in  addition  to  the  name  or  title  of  the  society,  the  following  words 
in  similar  cluuacters:  "' Kntreprine  privie^  assujctfic  an  co)ilroIe  de 
VEtaf^  (private  society  subject  to  State  control),  and  must  not 
include  any  misleading  statement  as  to  the  true  nature  or  the  actual 
scope  of  its  transactions,  or  as  to  the  character  of  the  control. 

Every  fraudulent  declaration  or  dissimulation,  either  in  a  report 
or  in  any  other  document  laid  before  the  Minister  of  Commerce,  or 
communicated  to  the  public,  is  subject  to  the  penalties  provided  for 
by  Article  405  of  the  Penal  Code. 

Article  464  of  the  Penal  Code  shall  be  ajiplied  to  all  acts  punishable 
under  the  present  and  preceding  Article. 

Article  17. — Judgments  pronounced  against  societies  or  against 
their  representatives,  in  the  carrying  out  of  the  foregoing  Article 
and  of  Article  15,  must  be  published  at  the  expense  of  the 
otfenders  or  of  the  societies  legally  responsible,  in  the  Official 
Journal,  and  in  at  least  two  other  papers  named  by  the  Court. 

Article  18. — The  registration  of  a  societ}',  effected  under 
Article  2  of  the  present  law,  ceases  to  be  valid  from  the  issue  of 
a  decree,  stating  that  the  society  is  no  longer  working  in  conformity 
with  its  bye-laws,  or  with  the  present  law,  or  with  the  decrees  or 
regulations  which  this  law  prescribes.  Such  a  decree  will  be  issued, 
on  the  advice  of  the  Consulting  Committee  on  Life  Insurance, 
and  after  due  notice  has  been  given  to  the  representatives  of  the 
societies  in  question,  either  to  submit  explanations  and  comments 
in  writing,  or  to  arrange  to  be  heard  personally,  within  one  month 
of  their  receiving  notice  of  the  irregularities  in  question.  The 
Committee  must,  within  the  following  month,  give  the  reasons  upon 
which  it  bases  its  opinion. 

On  the  ground  of  incompetence  of  the  Court,  the  society  may, 
within  eight  daj's  of  the  notification  of  the  decree,  appeal  to  the 
Council  of  State,  and  the  latter  must  give  its  verdict  within  one 
month.  The  appeal  nullities  the  said  decree,  which  shall  not  be 
published  in  the  Official  Journal,  unless  the  Council  of  State  rejects 
the  appeal. 

Sectio>'  V. — Tempoeabt  Peotisions. 

Article  19. — French  or  foreign  societies,  subject  to  the  present 
law,  and  transacting  business  in  France  or  Algeria  at  the  time  of  its 
promulgation,  shall  immediately  conform  to  its  provisions,  and 
make  a  request  for  registration,  as  specified  in  Article  2,  within 
two  months  of  the  setting  forth  of  the  public  administrative 
regulations  set  forth  in  Articles  8  and  22,  and  of  the  decrees 
mentioned  in  Article  9. 

They  may,  however,  provisionall}"  continue  their  operations  until 
the  said  request  has  been  dealt  with. 

Article  20. — French  societies  authorized  in  accordance  with 
existing  laws,  may,  after  registration  has  been  granted  them  as 
specified    in    Article    2,    modify    their   approved    bye-laws,    without 
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obtaining  the   sanction  of  the   Government,  so  long  as  tbej  conform 
to  the  legislation  in  force  respecting  such  societies. 

Notwithstanding  the  provisions  of  Article  5,  they  need  not 
increase  their  original  capital  to  the  minimum  stated  in  the  said 
Article.  Moreover,  if  they  obtain  registration  as  specified  in  the 
preceding  Article,  they  may  keep  the  investments  previously  made 
by  them  in  conformity  with  their  bye-laws,  without  reference  to 
the  limitations  prescribed  by  the  public  administrative  regulation 
set  forth  in  Article  8,  but  they  shall  not  from  the  date  of  the 
promulgation  of  the  said  regulation,  make  any  new  investments  in 
those  classes  whose  maximums,  as  fixed  by  this  present  law,  have 
been  attained  or  exceeded,  until  the  statutory  proportion  has  been 
re-established. 

Nevertheless,  investments  in  first  mortgages,  at  most  to  the 
extent  of  one-half  of  the  estimated  value  of  the  property,  may,  within 
a  pjeriod  not  exceeding  twenty-five  years,  be  renewed  so  long  as  the  total 
amount  does  not  exceed  that  invested  in  this  w-ay  prior  to  1  July  1904. 

Article  21. — A  Ministerial  decree,  to  be  issued  in  accordance  Avith 
the  advice  of  the  Consulting  Committee  on  Life  Insurance,  shall 
settle  under  the  conditions  specified  in  the  last  paragraph  but  one  of 
Article  6  for  every  one  of  the  societies  registered  according  to  the 
provisions  of  Article  19,  the  basis  for  the  calculation  of  the  mathe- 
matical reserves  for  the  business  done,  prior  to  the  enforcement  of 
the  decree  provided  for  by  paragraph  5  of  Article  9. 

Article  22. — The  first  paragraph  of  Article  66  of  the  law  of 
24  July  1867  is  hereby  cancelled,  as  are  also  all  other  2:)rovisions 
regarding  Tontine  and  Life  Insurance  companies. 

A  General  Regulation  shall  determine  the  conditions  under 
which  mutual  Life  Insurance  companies  or  Tontine  associations  may 
be  organized.* 

Article  23. — The  present  law  is  applicable  to  Algeria,  to  the 
colonies  of  Keunion,  Martinique,  Guadaloupe,  Guiana,  the  French 
Indies  and  New  Caledonia. 

The  present  law  has  been  deliberated  upon  and  adopted  by  the 
Senate  and  by  the  Chamber  of  Deputies,  and  shall  be  carried  out  as  a 
State  law. 

Pabis,  17  March  1905. 

Admii^isteatite  Deceee 

under  §  (1)  of  Article  9  of  the  Assurance  Law  of  Yl  March  1905. 

(A.) — As  TO  Registration  a>'d  Deposit. 

Article  1. — The  requests  for  registration,  referred  to  in  Articles  2 
and  19  of  the  law  of  17  March  1905,  will  not  be  considered  unless 
they  are  duly  accompanied  by  the  following  documents  and 
substantiations  : 

i.  The  receipt  for  the  previous   deposit  at  the  "  Caisse  des 
Depots  et  Consignations"  of  the  amount  referred  to  later; 
ii.  An  original  or  copy  of  the  Articles  of  the  society  ; 

*  This  General  Kogulatioii,  published  on  12  May  1906,  is  not  included  with 
those  here  translated. — [En.  J. LA.'] 
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iii.  The  complete  text  of  tbe  bye-laws  ; 

iv.  The  conii)lete  scale  of  gross  premiums,  pure  jjremiums,  and 

if  necessary,  valuation  i)rcmiums  (primes  irinvenfaire), 

in  connection  with  all  the  transactions  of  the  society ; 
V.    In  the  case  of  tontine  operations,  the  rates  and  reckonings 

{baremes)  referring  thereto; 
vi.  A  technical  memorandum  explaining  how  these  rates  are 

arrived  at,  and  the  bases  used  in  the  calculation  of  the 

various  classes  of  premiums  or  rates. 

Article  2. — The  societies,  referred  to  in  Article  19  of  the  law  of 
17  March  1905,  must  produce  in  addition : 

i.  A  notification  of  the  legal  regime  under  which  the 
company  works ; 

ii.  The  rates  referring  to  the  transactions  carried  out  prior  to 
the  registration,  also  an  explanator}'  technical  note  as 
specified  in  numbers  iv,  v  and  vi  of  the  preceding  Article; 

iii.  The  guarantee  that  the  society  possesses,  as  regards  its  con- 
tracts and  rates  in  force  before  registration,  mathematical 
reserves  equal  to  the  difference  between  the  values  of  its 
liabilities  and  those  of  the  assured. 

Article  3. — Foreign  societies  must  produce,  besides  the  documents 
and  qualifications  respectively  pi-ovided  for  above : 

i.  The  customary  certificates,  attestations  and  documents 
necessary  to  establish  the  legality  of  the  society  in  its 
own  land ; 
ii.  A  specification  of  the  Head  Office  of  the  society,  with 
regard  to  the  transactions  referred  to  in  Articles  12  and 
23  of  the  law  of  17  March  1905  ; 
iii.  The  document  accrediting  to  the  Minister  of  Commerce  an 
agent  specially  appointed  for  the  management  of  the  said 
transactions. 

Article  4. — The  deposit  which  the  societies  must  previously  make 
at  the  "  Caisse  des  Dejiots  et  Consignations  "  shall  be  equal  to  : 

i.  For  mutual  or  tontine  French  societies,  a  quarter  of  the 
original  capital ;  this  deposit  must  not  be  less  than  50,000 
francs,  nor  greater  than  500,000  francs  ; 

ii.  For  all  other  societies,  whether  French  or  foreign,  500,000 
francs. 

Article  5. — This  deposit  must  be  made,  either  in  cash  or  in  State 
bonds  or  in  bonds  guaranteed  by  the  State,  in  negotiable  and  paid-up 
stock  of  the  Departments,  of  the  Communes  and  of  the  Chambers  of 
Commerce,  or  in  real  estate  bonds  of  the  Credit  Foncier.  The  stock 
shall  be  valued  at  the  mean  quotation  of  the  Bourse  of  Paris  on 
the  day  preceding  the  deposit,  and  if  there  be  no  quotation  on  that 
date,  at  the  value  of  the  last  quotation  made. 

Article  G. — The  deposit  is  returnable  to  the  societies  on  the 
decision  of  the  Minister  of  Commerce,  and  within  ten  days  of  the 
notification.  This  notification  shall  be  addressed  to  the  society,  and 
to  the  "  Caisse  des  Depots  et  Consignations  "  : 
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i.  In  the  case  of  registration,  within  a  month  of  the 
notification  of  the  registration  in  the  Official  Journal; 

ii.  In  the  case  of  refusal  of  registration,  within  a  month  either 
of  the  acquiescence  in  the  refusal  hy  the  society,  or  of  the 
rejection  of  its  appeal  for  incompetency  of  the  Court 
before  the  State  Council. 

Article  7. — The  Minister  of  Industry  and  of  Public  Works  is 
responsible  for  tlie  carrying  out  of  the  present  decree,  which  shall  be 
published  in  the  Ojficial  Journal, and  inserted  in  the  Bulletin  of  Laws. 

Pabis,  22  June  190G. 

Administeative  Deceee 

under  §  (2)  of  Article  9  of  the  Assurance  Law  of  17  March  1905. 

(13.) — As  TO  Lapse  of  Hegistration. 

Article  1. — The  registration,  prescribed  by  Art.  2  of  the  law  of 
17  March  1905,  will  cease  to  be  valid,  if  the  society  has  not 
commenced  business  within  one  year,  dating  from  the  notification  of 
the  registration  in  the  Official  Journal. 

Article  2. — Every  society  which,  before  the  expiration  of  the 
said  period,  has  not  thus  commenced  business,  is  definitely  deprived 
of  the  benefit  of  registration,  and  can  only  take  up  business  after  a 
fresh  registration.  The  Minister  of  Commerce  shall  notify  such 
cancelling  of  registration  in  the  Official  Journal. 

Article  3. — The  Minister  of  Commerce,  Industr^^  Posts  and 
Telegraphs  is  responsible  for  the  carrying  out  of  the  present  decree, 
which  shall  be  published  in  the  Official  Journal  of  the  French 
Pepublic,  and  included  in  the  Bulletin  of  Laws. 

Paeis,  20  January  1906. 

Administrative  Deceee 
under  §  (3)  of  Article  9  of  the  Assurance  Law  of  VI  March  1905. 

(C.) — As    TO    ESTABLISKMEKT    EXPENSES. 

Article  1. — The  preliminary  establishment  expenses  of  French 
societies  shall  be  limited  as  follows  : 

i.  For    mutual    or    tontine    societies,  to  the  amount  of  the 

original  establishment  fund  ; 
ii.  For  other  societies,  to  one-quarter  of  the  original  capital. 

Article  2. — These  expenses  must  be  completely  written  off 
within  a  period  not  exceeding  fifteen  years  from  the  date  of 
registration. 

Article  3. — The  Minister  of  Commerce,  Industry,  Posts  and 
Telegraphs  is  responsible  for  the  carrying  out  of  the  present  decree, 
which  shall  be  published  in  the  Official  Journal  of  the  French 
Republic,  and  included  in  the  Bulletin  of  Laws. 

Paeis,  20  January  1906. 
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Administhative  Deckek 

under  §  (1)  of  Article  9  of  the  Assurance  Law  of  17  March  1905. 

(D.) — As  TO  Guarantee  Reserves. 

Article  1. — The  guarantee  reserve  which  the  societies  must  set 
up  to  comply  with  the  third  paragrajjh  of  Article  5  of  the  law  of 
17  March  1905,  must  be  provided  : 

i.  For  French  societies,  joint  stock  or  limited,  by  the  annual 
payment  from  their  receipts  of  an  amount  equal  to  at 
least  3  per  1,000  of  the  total  of  their  single  or  periodical 
premium  receipts  during  the  period.  This  payment  shall 
be  reduced  by  one-half  when  the  guarantee  reserve 
becomes  equal  to  5  per-cent  of  the  mathematical  reserves, 
and  it  shall  no  longer  be  obligatory  when  it  becomes 
equal  to  10  per-cent  of  the  mathematical  reserves. 

ii.  For  French  societies  other  than  those  referred  to  in  the 
preceding  paragraph,  except  for  tontine  societies,  as 
well  as  for  foreign  societies  as  regards  transactions 
undertaken  or  carried  out  in  France,  Algeria,  or 
the  Colonies  referred  to  in  Article  23  of  the  law  of 
17  March  1905,  by  the  annual  payment  from  their 
receipts  of  a  sum  equal  to  at  least  3  per  1,000  of  the 
total  of  the  premiums  or  rates  received  during  the  period. 
This  payment  shall  be  reduced  to  half  when  the  guarantee 
reserve  becomes  equal  to  6  j^er-cent  of  the  mathematical 
reserves,  and  shall  cease  to  be  obligatory  when  tiiis 
reserve  becomes  equal  to  10  per-cent  of  the  mathematical 
reserves. 

Article  2. — The  Minister  of  Commerce,  of  Industry,  and  of 
Public  Works  is  responsible  for  the  carrj'ing  out  of  this  decree,  which 
shall  be  published  in  the  Official  Journal  of  the  French  Eepublic,  and 
inserted  in  the  Bulletin  of  Laws. 

Paris,  22  June  1906. 

Admixisteative  Decree 

under  §  (5)  of  Article  9  of  the  Assurance  Law  of  11  March  1905. 

(E.) — As  TO  Calculation  of  Premiums  and  Reserves. 

Article  1. — For  the  time  being,  and  without  prejudice  to  the 
application  of  surplus  or  profits  which  may  be  due  or  granted  to 
the  assured  at  the  close  of  the  periodical  accounts,  the  premiums  or 
rates  for  business  to  be  transacted,  as  also  the  corresponding 
mathematical  reserves,  shall  be  calculated  on  the  following  bases  as 
a  minimum  : 

I.  For  mutual  assurance  societies  which  by  agreement  in  their 
bye-laws  neither  pay  commission  nor  expenses,  in 
any  form,  for  the  acquisition  of  new  business : 
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i.  A  rate  of  iuterest  of  3i  per-cent ; 
ii.  The    AF(a)    Table    of    Mortality    for    whole  -  life 
assurances ;   the   CR  (b)    Table   for   endowments 
and  life  annuities ; 

iii.  A  loading  of   6  per-cent   of    the    gross    premium 

or    rate,    for    expenses    of    management,    and    of 

1  per-cent  for  expenses  of  collection. 

II.  For     all    other     insurance    societies,     whether     mutual, 

joint-stock,  limited,   or   others,  who  carrv  on   insurance 

business : 

i.  A  rate  of  iuterest  of  3i  per-cent : 

ii.  The  AF  Table  of  Mortality  for  whole-life  assurances  ; 
the  RF  (c)  Table  for  endowments  and  life  annuities; 

iii.  A  uniform  loading  in  respect  of  whole-life  assurances, 
endowment  assurances,  and  fixed  term  assurances, 
equal  to  3i  per  1,000  (d)  of  the  sum  assured, 
on  each  annual  premium  payable  during  the  entire 
length  of  the  assurance,  for  expenses  of 
management ;  6  per-cent  on  each  of  the  gross 
premiums,  for  expenses  of  collection  ;  1  per-cent 
on  the  sum  assured  for  expenses  of  acquisition. 
However,  in  the  case  of  temporary  assurances, 
this  last  loading  is  fixed  at  -^V  per-cent  (e) 
on  the  sum  assured,  for  each  year  of  duration, 
up  to  a  maximum  of  1  per-cent ;  and,  in  the 
case  of  assurances  securing  reversionary  annuities, 
the  loading  for  expenses  of  management  is  3^ 
per  100  of  the  annuity  until  the  death  of 
the  survivor,  and  the  loading  for  expenses  of 
acquisition  is  ^  per-cent  (f)  of  the  annuity  for 
each  year  of  duration,  when  such  annuity  is 
temporary,  up  to  a  maximum  of  10  per-cent. 

iv.  A  uniform  loading,  for  endo^vments,  of  1  per  1,000  of 
the  sum  assured,  on  each  annual  premium  payable 
dui'ing  the  entire  length  of  the  assurance,  for 
expenses  of  management ;  2i  per  100  on  each  of 
the  gross  premiums,  for  expenses  of  collection  ; 
i  per  100  on  the  gross  single  premium,  for 
expenses  of  acquisition. 
V.  A  uniform  loading,  on  life  annuities,  of  -i  per-cent  of 
the  annuity  assured,  for  expenses  of  management ; 
1  per-cent  of  the  annuity  assured,  for  expenses 
of  disbursement ;  3  per-cent  of  the  gross  single 
jjremium,  for  expenses  of  acquisition.  Provided 
thftt,  in  the  case  of  deferred  annuities,  the  loadings 

(a)  Experience  of  French  Assured  Lives  :  see  J.I. A.,  vol.  xxxiii,  jjage  498-9. 

(b)  "  Caisse  des  retraites  poar  la  viellesse  "  : — detluced  from  the  experience 
of  the  French  Government. 

(c)  Experience  of  French  Annuitants  :  see  J. I. A.,  vol.  xxxiii,  page  500-1. 

/'j\  t>  •  f   1        .(Q-        inn"      r in  the  copy  of  the  decree  from  which  our 

>-    ^"°:   1  *^  c.f.o-^      inn»    >  translation  is  made.     The  corrections  have 
(ei   Printed  as  "12o  p.  100       -  ,  ^       c^  a        i-      v    ^r   t  ' 

/V,  T.  •  ^  J         .itr.  T-        irvrv  n  y  Dcen  made,  after  couhrmation  by  M.  Leon 
(/J  Prmted  as  "  10-2o  p.  100     (  Marie.-ZED.  J.I.A.^,    ^ 
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shall  be  the  same  as  those  payable  on  a  deferred 
capital,    the    amount   of   which    is    equal    to  the 
capital  required  at  the  end  of  the  deferred  period  to 
provide  the  annuity,  together  withasum  correspond- 
ing to  the  present  value  of  the  expenses  of  manage- 
ment, and  of  disbursement  of  the  said  annuity. 
Article  2. — The  bases  to  be  applied  to  transactions  involving  a 
combination  of  ditierent  simple  benefits  shall  be  determined  by  analogy. 
Article  3. — The  mathematical  reserves  must  not  be  less  than 
those    which    would    be  obtained    by  means  of   valuation   premiums 
(primes  d'inventaire'),  equal  to    the  gross  premiums,  calculated  in 
accordance  with  Articles  1  and  2,  less  that  portion  of  the  loading 
which  is  pi'ovided  to  cover  expenses  of  collection  and  of  acquisition.* 
Allowance  must  be  made,  in  the  calculation  of  such  reserves,  for  the 
incidence,  and  the  fractional  payments,  of  the  premiums  or  rates  ;  and, 
as  regards  immediate  life  annuities,  for  the  incidence  of  the  instalments. 
Article  4. — The  premiums   and    the    mathematical    reserves,    in 
respect  of  assurances  with  participation  in  profits,  where  the  amount 
of  bonus  is  determined  in  advance,  must  be  increased  accordingly. 

Article  5. — The   Minister  of   Commerce,    Industry,    Posts   and 
Telegraphs  is  responsible  for  the  carrying  out  of  the  present  decree, 
which  shall    be   published   in  the   Official  Journal  of  the  French 
Republic,  and  included  in  the  Bulletin  of  Laws. 
Pahis,  20  January  1906. 

Administeative  Deceee 

under  §  (6)  of  Article  9  of  the  Assurance  Law  of  17  March  1905. 

(F.) — As  TO  Deposit  of  Keseeyes  by  Foeeign  Compa2»ies. 

Article  1. — Every  year,  before  31  May,  foreign  societies  must 
prove  that  they  have  deposited  in  the  "  Caisse  des  Depots  et 
Consignations  ",  as  demanded  by  the  law  of  28  July  1875,  securities 
representing  the  portion  of  their  assets  referred  to  in  Article  7, 
paragraph  3,  of  the  law  of  17  March  1905,  and  the  amount  shall  be 
settled  by  the  balance-sheets  of  the  preceding  31  December. 

Article  2. — This  proof  shall  consist  in  producing  before  the 
Minister  of  Commerce  a  certificate  of  deposit  given  by  the  "Caisse  des 
Depots  et  Consignations  ",  enumerating,  according  to  the  declarations 
of  the  society,  approved  of  by  the  Minister  of  Commerce  or  his  delegate : 

*  We  understand  from  Mr.  H.  Bearnmn,  F.I.A.  (who  lias  kindly  perused  the 
proofs  of  this  translation)  that  the  usual  practice  of  the  French  companies  is  to 
value  by  the  use  of  primes  d'inventaire,  which  include  the  provision  for  expenses 
of  management ;  and  that  the  single  premium  by  which  the  sum  assured  is  valued 
is  deduced  from  these  valuation  premiums,  so  that  A'^=  (tt^  +  X)(l +  <7_c)j  where 
A'  is  the  single  premium  employed  in  the  valuation,  X  is  the  provision  for  expenses 
of  management,  and  tt  and  a  are  the  usual  net  values  of  the  premium  and  annuity'. 
The  reserve  for  an  ordinary  whole-life  policy,  after  n  completed  years'  duration,  is 
thus  equal  to  (7r^+„  +  X)(l +a^+„)  — (7ra;  +  X)(l  +  aj;4-„)  =  {7rj:+,i-T,)(l +a;c+„);  an 
expression  equivalent  to  the  normal  net  reserve  value.  In  the  case,  however,  where 
the  premiums  are  fully  paid  up,  or  where  the  period  over  which  they  are  payable  is 
less  than  the  whole  duration  of  the  policy  (as  in  limited  premium  cases),  the 
reserve  made  is  no  longer  equivalent  to  the  normal  net  reserve  ;  but  an  additional 
provision  is  made  (as  it  were  automatically)  by  the  formula,  in  respect  of  the 
expenses  of  management  arising  after  the  cessation  of  premiums. — [Ed.  J.I.A.^ 
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i.  The  secm'ities  included  in  that  part  of  the  assets  which 
corresponds  («)  to  the  mathematical  reserves  for  transac- 
tions previous  to  registration  ;  (Jb)  to  bonuses  allotted 
on  the  said  contracts  under  the  conditions  of  Article  7, 
paragraph  1,  of  the  above  law. 

ii.  The  securities  included  in  that  part  of  the  assets  which 
corresponds  («)  to  the  mathematical  reserves  of  transac- 
tions entered  upon  after  registration  ;  (b)  to  the  bonuses 
allotted  to  the  said  transactions  under  the  conditions  of 
Article  7,  paragraph  1,  of  the  said  law ;  (c)  to  the 
guarantee  reserve. 

The  declaration  of  the  society  shall  specify  the  nature  of  the 
securities,  their  number,  and  their  value,  as  calculated  either  by  the 
quotation  of  the  Paris  Bourse  the  day  previous  to  the  declaration,  or, 
for  securities  not  then  quoted  at  the  said  Bourse,  at  the  last  known 
quotation  at  the  said  Bourse ;  or,  in  default  of  this,  at  the  quotation 
of  one  of  the  principal  tovrns  of  the  country  issuing  the  security. 
The  declaration  must,  as  regards  foreign  securities  referred  to  in 
Article  6  of  the  Public  Administrative  Decree  (K)  of  9  June  1906, 
be  accompanied  by  proofs  that  each  of  the  securities  is  held  by  the 
Society  in  accordance  with  the  law  relative  to  Life  Insurance  in  its 
own  land. 

Article  3. — Foreign  societies  undertaking  tontine  business  must 
prove,  before  31  May  of  each  year,  under  the  conditions  of  Article  2 
above,,  that  they  have  deposited  securities  representing  the  funds  of 
the  survivorship  associations  and  the  assurance  associations  as  at  the 
previous  31  December.  The  certificate  of  deposit  shall  reproduce  the 
Society's  declaration,  which  must  enumerate  separately: 

i.  The  securities  representing  the  funds  of  each  of  the 
survivorship  associations  which  was  not  fully  liquidated 
on  the  preceding  31  December. 
ii.  The  securities  representing  the  funds  of  each  of  the 
assurance  associations  which  was  not  fully  liquidated  on 
the  previous  31  December. 

Article  4. — The  securities  thus  deposited  cannot  be  withdrawn 
except  in  the  case  of  : 

i.  lie-investment  of  funds  previously  realized  as  certified  by 
the  "  Caisse  des  Depots  et  Consignations",  and  at  least 
equivalent  to  the  value  of  the  securities  withdrawn, 
according  to  the  Bourse  quotation  on  the  day  of 
re-investment. 
ii.  A  reduction  in  the  reserves,  or  of  the  bonuses  allotted,  due 

to  the  fluctuations  in  the  Life  Insurance  business. 
iii.  Liquidation  of  tontine  associations. 

The  withdrawal  of  securities  representing  the  funds  of  liquidated 
tontine  associations  can  only  take  place  after  the  liquidation  has 
been  verified  by  the  Minister  of  Commerce. 

The  withdrawal  of  securities  representing  the  mathematical 
reserves  or  the  bonus  allotted,  as  provided  for  above,  can  only  take 
place   at  most  once  in  three  months,   and  only  after  proof  that  at 


360  French  Assurance  Law.  [Oct. 

least  equivalent  reduction   has   taken  plaee  in   the   liabilities  of  the 
society. 

The  witlidrawal  of  securities  shall  not  take  place  without  the 
previous  consent  of  the  Minister  of  Commerce  or  his  delegate. 

Article  o. — The  Minister  of  Commerce,  of  Industry  and  of  Public 
Works,  and  the  Minister  of  Finance,  are  responsible  each  in  his  own 
department  for  the  carrying  out  of  the  present  Decree,  which  shall  be 
published  in  the  Official  Journal  of  the  French  Republic  and 
inserted  in  the  Bulletin  of  Laws. 
Pauis,  25  June  1906. 

Admimsthative  Decree 

under  §  (7)  of  the  Assurance  Law  of  17  March  1905. 

(Gr.) — As  TO  Tontine  Societies. 

Article  1. — Tontine  societies  must  fix  in  their  b^'e-laws,  according 
to  the  Public  Administrative  Decree  referred  to  in  Article  22  of  the 
law  of  17  March  1905,  and  the  present  Decree,  the  conditions  of  the 
formation  and  duration  of  survivorship  and  assurance  associations. 

Class  I. — Survivorship  Associations. 
Article  2. — The  opening  and  the  formation  of  each  survivorship 
association,  as  also  the  closing  of  the  subscription    lists  for  the  said 
association,  must  be  verified  b}' the  administrative  council  of  the  society. 

Article  3. — Each  association  must  be  liquidated  as  soon  as  it 
matures. 

Article  4. — The  funds  arising  from  subscrij^tions  must  be  put 
in  toto  to  the  account  of  the  associations,  after  deduction  only  of  the 
statutory  management  expenses. 

The  funds  of  each  association  must  be  managed  separately,  and 
cannot  in  any  case  be  pooled  with  those  of  other  associations. 

Article  5. — The  funds  of  the  associations  must  be  invested  at  the 
latest  within  a  month  of  their  reception. 

The  date  of  the  purchase  and  the  price  of  the  securities  shall  be 
proved  by  the  lists  of  the  broker,  who  must,  moreover,  mention  the 
associations  on  whose  account  the  securities  have  been  bought. 

Interest  and  arrears  {arrerages),  as  well  as  reimbursements, 
premiums  and  lots  (Zo^s),  must  be  invested  under  the  same  conditions. 

Article  G. — The  securities  belonging  to  the  associations  formed 
by  French  societies  must  be  at  once  deposited,  either  at  the  "  Caisse 
des  Depots  et  Consignations  "  or  at  the  Bank  of  France,  in  the  name 
of  the  society,  mentioning  the  associations  to  which  they  belong, 
whicli  shall  also  appear  on  the  receipt  for  the  deposit. 

These  securities  can  only  be  realized  when  the  association  is 
liquidated,  in  order  that  they  may  be  distributed  among  the 
beneliciaries.  Ke-investments  may  only  take  place  after  the  previous 
consent  of  the  Minister  of  Commerce  or  his  delegate. 

This  consent  shall  only  be  given  after  production  of  a  resolution 
of  tlie  Board  of  the  Society,  which  shall  indicate  the  number  and  the 
nature  of  the  securities  to  be  withdrawn,  as  also  the  nature  of 
the  proposed  re-investments.  The  value  of  the  re-invested  funds 
must  be  at  least  equal  to  the  value  of  the  funds  withdrawn. 
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The  re-invested  securities  must  be  deposited,  as  soon  as  they  are 
obtained,  as  indicated  above. 

Article  7. — At  the  maturing-  of  each  association  the  Board  shall 
decide  by  resolution  on  the  distribution  amongst  the  beneficiaries. 
A  copy  of  such  resolution,  certified  by  the  Manager  of  the  Society, 
and  by  two  members  of  the  Ijoard,  specially  appointed  for  this  purpose 
by  the  Board,  shall  be  sent  in  duplicate  to  the  Minister  of  Commerce, 
with  details  of  the  distribution. 

Article  8. — All  the  funds  of  the  association  must  be  distributed. 
The  beneficiaries  shall  share  in  proportion  to  the  payments  made  by 
them.  However,  the  beneficiaries  whose  rights  shall  have  been 
reduced,  through  the  non-payment  of  the  premiums  due  by  the 
subscribers,  shall  only  participate  in  the  distribution  as  provided  for 
by  the  bye-laws  of  the  Society. 

The  rights  of  the  beneficiaries  are  brought  to  a  proportional 
equality  by  means  of  distribution  rates  {haremes)  based  on  a 
mortality  table,  and,  if  necessary,  on  a  rate  of  interest  specified  by  the 
bye-laws,  taking  into  consideration  the  age  of  the  members  of  the 
association,  as  also  the  method  and  times  of  their  payments. 

Article  9. — The  distribution  provided  for  in  Article  7  can  only  be 
decreed,  on  presentation  of  the  certificates  of  survival  of  the  surviving 
members,  or  of  the  death  certificates  of  the  said  members,  if  they 
died  after  the  date  fixed  in  the  contracts  for  the  maturing  of  the 
association.  These  certificates  must  be  provided  within  the  times 
fixed  by  the  bye-laws  for  their  production. 

Class  II. — Assurance  Associations. 

Article  10. — Assurance  associations  must  be  liquidated  at  the 
end  of  each  year. 

Article  11. — The  assurance  association  for  each  society  must  be 
the  only  association  ;  a  second  association  may,  however,  be  formed, 
called  "return  of  premium  "  {contre-assurance)  association,  with  the 
exclusive  object  of  compensating  any  loss,  arising  from  the  death  of 
the  members,  to  the  subscribers  to  survivorship  associations  formed 
by  the  society. 

Article  12. — The  payments  shall  be  calculated  by  taking  account 
of  the  ages  of  the  members  at  the  time  the  premiums  are  due,  and 
according  to  a  table  based  on  a  mortality  table  specified  by  the 
bye-laws.  They  shall  be  proportional  to  the  probable  sum  to  be 
obtained,  as  reached  by  means  of  the  said  table,  when  the  distribution 
takes  place. 

Article  13. — Articles  4,  5  and  G  apply  also  to  assurance 
associations. 

Article  14. — At  the  end  of  each  year,  the  whole  of  the  funds  of 
each  association  shall  be  distributed  to  the  legal  heirs  of  the  members 
who  have  died  during  the  year,  with  the  deduction  only  of  those 
sums  which  may  be  specified  by  the  bye-laws  in  conformity  with  the 
public  administrative  regulation  of  Article  22  of  the  law  of 
17  March  1905. 

Article  7  applies  also  to  the  distribution  of  the  funds  of  assurance 
associations. 
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Article  15. — The  distribution  shall  be  proportional  to  the 
amounts  of  each  payment,  as  pi-ovided  for  by  Article  12  above. 

In  the  case  of  associations  called  "return  of  premium" 
associations,  the  distribution  shall  be  proportional  to  the  sums  paid 
on  the  premiums  of  survivorshij)  associations. 

Article  16. — The  distribution  can  only  be  decreed,  after  produc- 
tion of  documents  proving  decease  of  the  members,  within  the  period 
fixed  by  the  bj'e-laws  for  such  production. 

Article  17. — The  Minister  of  Commerce,  of  Industry,  and  of 
Public  Works  is  responsible  for  the  carrying  out  of  this  decree,  which 
shall  be  published  in  the  Official  Journal  of  the  Fi'cnch  liepublic, 
and  inserted  in  the  Bulletin  of  Laws. 

Paris,  22  June  1906. 

Administeatiye  Decree 

under  §  (8)  of  Article  9  of  tlie  Assurance  Law  of  VI  March  1905. 

(H.) — As  TO  THE  Recoed  of  Policies  ix   Special  Registees. 

Article  1. — The  societies  shall,  immediately  after  the  acceptance 
of  contracts,  whether  directly  or  by  reassurance,  enter  the  same  in 
special  registers,  according  to  the  following  conditions : 

Article  2. — A  separate  register  shall  be  kept  for  each  distinct  class 
of  assurance,  and  especially  for  each  of  the  undermentioned  classes : 
i.  Whole-life  assurances,  subject  to  whole-life  premiums  ; 

ii.  Whole-life  assurances,  subject  to  temporary  premiums ; 

iii.  Temporary  life  assurances  ; 

iv.  Whole-life  assurances  on  two  or  more  lives  ; 

V.  Endowment  assurances ; 

vi.  Fixed  term  assurances  ; 

vii.  Contingent  assurances ; 
viii.  Reversionary  annuities  ; 

ix.  Endowments  {g^  ; 

X.  "Combined"  assurances  (7<); 

xi.  Return  of  premiums  (  /)  ; 

xii.  Pure  endowments,  without  return  of  premiums ; 
xiii.  Pure  endowments,  with  return  of  premiums ; 
xiv.  Deferred  annuities  ; 
XV.  Immediate  annuities  on  single  lives  ; 
xvi.  Immediate  annuities  on  two  or  more  lives. 

Participating  Policies  must  be  separated  from  Non-Participating 
Policies,  and  must  be  further  classified  according  as  the  profits  are, 
or  are  not,  payable  immediately  on  the  expii-ation  of  the  period  in 
which  they  arise.  In  this  latter  case,  a  special  classification  shall  be 
made  in  respect  of  each  system  of  participation. 

{g)  "Assurances  dotales  ",  or  dowry  assumuces,  similar  to  our  educational 
endowments. 

{h)  A  special  form  of  assurance  granted  by  French  companies,  securing 
guaranteed  sums,  additional  to  the  amount  assured,  and  payable,  with  alternative 
benefits,  at  the  end  of  a  stipulated  period. 

0)  "  Contre-assurances"  -.  the  counter-assurance,  or  return  of  premium  benefit, 
being  usually  valued  by  French  companies  as  a  distinct  benefit. — [Ed.  J.I.A.^ 
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Article  3. — The  entries  in  each  class  shall  be  consecutively 
numbered,  irrespective  of  the  Policy  number.  The  particulars  entered 
shall  include : 

i.  The  date  of  the  PoHcy,  and  the  date  on  which  it  comes 

into  force  ; 
ii.  The  surname,  Christian  names,  and  date  of  birth  of  each 

person  assured ; 
iii.  In    the   case   of   a    contingent    assurance,    the   surname, 

Christian    names,    and    date  of   birth    of  the    life    on 

whose  survivorship  the  assurance  depends  ; 
iv.   In  the  case  of  a  pure  endowment,  the  surname,  Christian 

names,  and  date  of  birth  of  the  life  assured  ; 
V.  The  amount  of  the  capital,  or  annuity,  assured  by  the 

Policy ; 
vi.  The  amount  of  single,  or  annual  premium,  payable  under 

the  Policy  ; 
vii.  The  date  on  which  the  first  premium,  or  the  first  instalment 

of  the  annual  premium  is  payable  ; 
viii.  The   number   of    annual    premiums    payable    under   the 

Policy  ; 
ix.  In  the  case  of  fixed-term  assurances,  the  date  when  the 

Policy  matures ; 
X.  In  the   case  of   annuities,  the    date    on  which   the    first 

instalment  of  the  annuity  is  payable. 

When  the  payment  of  premiums  or  annuities  is  to  be  other  than 
annual,  the  mode  of  payment  prescribed  in  the  Policy  shall  be 
indicated. 

Article  4. — The  proportion  of  the  sums  assured,  or  annuities, 
re-assured,  shall  be  indicated  in  respect  of  each  Policy,  also  the 
name  of  the  re-assuring  company. 

Article  5. — All  cancelments  arising  from  death-claim,  maturity, 
surrender,  or  other  cause,  shall  be  at  once  entered  up  in  the 
register.  Any  reduction  made  in  the  Policy  shall  be  clearly  noted 
against  the  entry,  together  with  a  statement  of  the  amount  of  capital, 
or  annuity,  remaining  assured. 

Article  6. — Modifications  in  the  Policies  shall  be  clearlv  noted 
both  in  the  original  register,  and  in  that  in  which  they  now  appear ; 
and  deferred  and  reversionary  annuities  shall  be  similarly  dealt  with 
when  they  mature. 

Article  7. — In  cases  where  the  bonus,  instead  of  being  paid 
immediately  in  cash,  is  applied  to  increase  the  sum  or  annuity  assured, 
the  successive  additions  to  the  sum  assured  or  annuity  shall  be 
entered  up,  under  their  respective  dates,  opposite  the  amount  of 
capital  or  annuity  originally  assured. 

Reductions  in  the  original  premium,  arising  either  from  bonus 
or  from  payments  made  during  the  currency  of  the  Policy  must  be 
similarly  noted  under  their  respective  dates. 

Article  8. — Tontine  undertakings  shall  keep  separate  registers  for 
each  group  involving  survival,  as  also  for  those  involving  death, 
notifying  the  duration  of  the  transaction  and  the  date  of  its  expiration. 
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The  entry  under  each  Polic}'^  in  such  registers  shall  be  consecutively 
numbered,  irrespective  of  the  Policy  n\nid)er.  The  particulars  entered 
shall  include  : 

i.  The   name  and   Christian   names  of  the  subscriber  (i.e., 

contracting  party)  ; 
ii.  The    name,  Christian    names,    and  date  of  birth   of  the 

assured  {i.e.,  the  life  on  whom  the  tontine  transaction 

depends)  ; 
iii.  The  name  and  Christian  names  of  the  beneficiary  (i.e., 

the  life  in  whose  favour  the  subscription  is  made)  ; 
iv.  The  gross  amount  of  total  subscription  specified  in  the 

Policy,  without  deduction  for  management  expenses  ; 
V.  As  regards  groups  involving  death,  the  probable  amount  of 

the  sum  payable  to  the  beneficiaries ; 
vi.  The   mode    of  payment,    and    the    date,    on    which   the 

annual  premiums  or  rates  are  payable.     Cancelments, 

and    reductions    in    policies,    arising  by    non-payment 

of    annual   premiums    or   rates,  shall  be  immediately 

entered  under  the  particular  Policy. 

Article  9. — The  aboA'e  pi-ovisions,  in  so  far  as  they  concern 
transactions  entered  on  prior  to  registration,  are  not  binding  on 
societies  which  give  satisfactory  proof  that  the  entries  made  in 
their  books  respecting  such  transactions  sufficienth^  comply  with 
the  spirit  of  the  said  provisions. 

Article  10. — The  Minister  of  Commerce,  Industry,  Posts  and 
Telegraphs  is  responsible  for  the  carrying  ovit  of  the  present  decree, 
which  shall  be  published  in  the  Official  Journal  of  the  French 
Ilepublic,  and  included  in  the  Bulletin  of  Laws. 

Paeis,  20  Jannari/  1906. 

AD^^riNiSTnATivE  Decree 

vnder  §  (9)  of  Article  9  of  the  Assurance  Law  of  17  March  1905. 

(J.) — As  TO  Societies  established  for  the  Management 
OF  Life  Assurance. 

Article  1.— No  Society  undertaking  the  management  of  a  Life 
Insurance  Company  can  carry  on  business  as  such  unless  the 
responsibility  is  taken  by  the  societ}'-  whose  business  it  manages. 
The  following  documents  must  also  be  produced  before  the  Minister 
of  Commerce : 

i.  The  receipt  for  the  deposit  at  the  "  Caisse  des  Depots  et 
Consignations  "  of  the  guarantee  capital  provided  for  in 
Article  9,  paragraph  9,  of  the  Law  of  17  March  1905  ; 

ii.  The  Articles  of  Association  of  the  society  managing  the 
business  ; 

iii.  The  complete  text  of  its  bye-laws  ; 

iv.  The  complete  text  of  the  management  agreement  between 
the  two  societies. 
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Article  2. — The  management  agreement  mentioned  in  paragraph  iv 
of  the  preceding  article  must  specify  : 

i.  The  object,  the  name,  and  the  head  office  of  the  managing 
society  ; 

ii.  The  object,  the  name,   and   the  head  office  of  the  societ}' 

under  management ; 
iii.  The  date  at  which  the  management  begins,  and  the  length 

of  the  first  period  of  management ; 
iv.  The  powers  of  the  managing  society  ; 
V.  The   conditions   under   which  the  society  under  manage- 
ment may  control  the  method  under  which   it  is  to   be 
managed ; 
vi.  The    conditions    under    wliich    the    original    society   may 
resume    its    own    management,  either  at  the  end  of  the 
management  agreement,  or,   in   the    interyening    period, 
should  cause  for  this  arise  from  any  reason  or  other  ; 
vii.  The  measures  to  be  adopted  in  the  case  of  the  ^yithd^awal 
of  the  registration  of  the  society  under  management. 

Article  3. — In  case  of  renewal,  the  new  management  agreement 
must  be  produced  before  the  Minister  of  Commerce,  as  provided  for 
in  Article  2,  at  least  three  months  before  the  maturing  of  the 
agreement  in  force. 

Article  4. — Management  societies  can  only  take  the  remuneration 
for  the  work  they  do  as  fixed  by  the  agreement ;  in  no  case  shall  this 
exceed  more  than : 

i.  As  regards  assurances  with  fixed  premiums,  the  amount 
of  the  loadings  as  decided  by  the  bye-laws  and  the  tables 
of  the  Society  under  management,  less,  however,  that 
part  of  the  said  loadings  which  may  be  necessary  for  the 
setting  up  of  the  guarantee  reserve  ; 
ii.  As  regards  tontine  transactions,  the  amount  of  the 
payments  for  management  expenses  fixed  by  tlie  bye-laws 
of  the  society  under  management. 

Article  5. — Management  societies  shall  in  no  case  have  conceded 
to  them  by  the  society  under  management  the  powers  which  have 
reference  to  assurance  transactions,  and  especiall}'  to  the  undertaking 
of  contracts,  to  the  carrying  out  and  closing  of  liabilities  arising 
therefrom,  to  the  investing  of  funds  destined  to  secure  these  liabilities, 
to  the  opening,  to  the  setting  up,  to  the  closing  and  to  the 
liquidation  of  tontine  associations. 

Article  6. — The  deposit  prescribed  in  Article  9,  paragraph  9, 
of  the  law  of  17  March  1905,  shall  be  returned  to  the  societies  when 
the  management  lapses,  on  the  approval  of  the  Minister  of  Commerce 
or  his  delegate,  after  proof  that  all  the  undertakings  in  the 
management  agreement  have  been  completely  carried  out,  and 
after  the  production  of  an  affidavit  by  the  representatives  of 
the  Society  under  management  that  these  undertakings  have  been 
carried  out. 
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Article   7. — The    Minister   of    Commerce,   of    Industry,   and   of 
Public   Works   is  responsible  for  the    carrying    out  of   the    present 
decree,  which  shall  be  published  in  the  Official  Journal  of  the  French 
Republic,  and  inserted  in  the  Bulletin  of  Laws. 
Paris,  22  June  190G. 

Genebal  Regulation 

under  §  (8)  of  the  Assurance  Law  of  11  March  1905. 

(K.)— As  TO  Investments. 

Article  1. — The  assets  of  French  societies,  except  for  the 
deductions  referred  to  in  Article  2  hereafier,  and  that  part  of  the 
assets  of  foreign  societies  referred  to  in  Article  7,  paragraph  3,  of 
the  law  of  17  March  lOOo,  must  be  invested  as  follows: 

i.  Without  limit:  In  securities  issued  by  the  French 
Government,  or  in  securities  whose  capital  or  interest 
is  guaranteed  by  it,  in  paid-up  or  negotiable  bonds  of  the 
Departments,  Communes,  or  Chambers  of  Commerce  of 
France  and  Algeria,  and  in  bonds  of  real  estate  issued  by 
the  Credit  Foncier.  In  loans  on  all  the  above  securities 
up  to  75  per-cent  of  their  value;  in  loans  on  the  policies 
of  the  Society;  or  in  mortgage  loans  on  city  property  in 
France,  so  long  as  these  loans,  including  loans  already 
made,  do  not  exceed  50  per-cent  of  the  value  of  the 
property; 
ii.  To  the  extent  of  two-fifths  at  most :  In  loans  to  the 
Departments,  the  Communes,  or  the  Chambers  of 
Commerce  in  France  and  Algeria,  in  French  Colonies  or 
in  Protectorate  Countries :  in  real  propert}'  situated  in 
France  and  in  Algeria,  in  mortgage  loans  on  this  property 
up  to  50  per-cent  of  its  value,  as  conditioned  in  the 
previous  paragraph ; 
iii.  To  the  extent  of  one  quarter  at  most:  In  any  security 
whatever,  French  or  foreign,  appearing  in  the  official 
quotations  of  the  Paris  Bourse,  and  inscribed  on  a  list 
previously  approved  by  the  general  meeting  of  the 
shareholders  ;  in  loans  on  these  securities  up  to  75 
per-cent  of  their  value ;  in  real  estate  in  French 
Colonies  or  Protectorate  Countries  ;  in  mortgage  loans 
on  this  real  estate  up  to  50  per-cent  of  its  value, 
as  conditioned  above. 

In  each  of  the  classes  enumerated  above  must  be  respectively 
included,  not  only  investments  in  the  whole  of  such  properties,  but 
also  reversions  and  life  interests  in  corresponding  securities. 

Article  2. — Notwithstanding  the  limitations  fixed  in  the  preceding 
article,  French  societies  may  invest  the  part  of  their  assets 
corresponding  to  the  mathematical  reserves  respectively  belonging  to 
their  transactions  in  each  foreign  country  in  which  they  do  business, 
also  that  part  required  as  guarantee  by  the  said  countries,  in 
securities  approved  by  foreign  life  assurance  legi^lation. 
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They  may  also,  as  repiNesenting  the  said  proportion  of  their 
assets,  acquire  buildings  for  the  carrying  on  of  their  work  in 
each  foreign  country  where  they  do  business. 

Article  3. — In  the  balance  sheets  the  securities  making  up  the 
assets  shall  be  valued  as  follows  : 

i.  Securities  at  the  purchase  price,  except  when  for  the  total 
of  these  securities  this  value  exceeds  by  more  than 
5  per-eeut  that  arrived  at  by  taking  the  Paris  Bourse 
quotation,  or,  failing  this,  the  quotation  of  one  of  the 
principal  towns  in  the  country  of  issue,  at  the  date  of  the 
closing  of  the  balance  sheet.  In  this  latter  case,  a 
ministerial  decree,  issued  on  the  advice  of  the  consulting 
committee  on  life  insurance,  shall  determine  the 
conditions  and  the  period  within  which  the  estimated 
value  must  be  reduced  by  the  difference  between  the 
purchase  price  and  its  present  value  ; 
ii.  Mortgage  loans,  loans  on  securities,  loans  to  the 
Departments,  to  the  Communes,  to  the  Chambers  of 
Commerce,  to  the  Colonies  and  to  Protectorate  Countries, 
as  also  loans  on  policies ;  according  to  the  agreements 
concerning  them,  taking  account  in  each  balance  sheet  of 
the  amounts  paid  olT ; 

iii.  House  property,  either  at  the  purchase  price,  or  at  cost 
price,  with  the  outlays  for  building  or  improvements 
added,  but  not  including  the  expenses  of  maintenance. 

The  verification  of  the  value  of  house  property  may 
be  made  at  any  time  by  the  Minister  of  Commerce,  on  the 
advice  of  the  consulting  committee  on  Life  Insurance. 

iv.  Reversions  and  life  interests,  according  to  the  general 
rules  fixed  by  a  Ministerial  Decree  on  the  advice  of 
the  Consulting  Committee  on  Life  Insurance. 

Article  4. — The  assets  of  tontine  societies  must,  subject  to 
the  provisions  of  foreign  legislation  as  to  subscriptions  received 
abroad,  be  invested  in  securities  issued  by  the  French  Grovernment  or 
whose  capital  or  interest  is  guaranteed  by  it  in  paid  up  and 
negotiable  bonds  of  the  Departments,  Communes  and  the  Chambers 
of  Commerce  of  France  and  Algeria,  and  in  bonds  of  the  Credit 
Foncier  of  France. 

Article  5. — The  securities  of  French  societies  must  be 
represented  by  certificates  or  nominative  deeds. 

Securities  which  have  no  certificates  or  nominative  deeds  must  be 
represented  by  receipts  from  the  Bank  of  France. 

Article  6. — Foreign  societies  are  allowed  a  period  of  five  years  for 
replacing,  to  the  extent  of  at  least  one-fifth  per  annum,  the  securities 
which  they  must  deposit  at  the  "Caisse  des  Depots  et  Consignations" 
as  guarantee  for  the  transactions  carried  out  in  France  or  Algeria  prior 
to  their  registration.  This  shall  be  effected  by  an  account  set  up  in 
accordance  with  Article  1  of  the  present  decree.  Changes  in  the 
securities  shall  only  take  place  in  order  to  replace  securities, 
temporarily  allowed,  by  those  specified  in  Article  1. 

2  B  2 


368  Original  Tables.  [Oct. 

However,  up  to  the  proportion  of  a  quarter,  allowed  in  the  third 
l)aragraph  of  the  said  article,  foreign  securities  not  quoted  at  the 
Paris  Bourse  may  be  kept  until  the  maturing  of  the  contracts  in 
force,  so  long  as  these  securities  are  allowed  to  Life  Insurance 
Companies  by  the  laws  of  the  Com['any's  own  land. 

Article  7. — French  societies  that  did  not  need  licenses,  and  those 
which  carried  on  transactions  defined  in  Article  1  of  the  Law 
and  have  now  to  be  registered,  shall  also  be  allowed  a  period  of 
five  years  within  which  to  make  their  investments,  in  accordance 
with  Article  1  above.  At  least  one-fifth  of  their  securities  account 
must  annually  be  brought  under  these  conditions. 

Article  S. — The  Minister  of  Commerce,  of  Industry  and  Public 
Works  and  the  Minister  of  Finance  are  held  responsible,  each  in  his 
department,  for  the  carrying  out  of  this  decree,  which  shall  be 
published  in  the  Official  Journal  of  the  French  Republic,  and  inserted 
in  the  Bulletin  of  Laws. 

Paeis,  9  June  1906. 
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16 
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31 
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12-784 
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17 
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19 
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13-857 

43 

13-814    44 

19 

20 
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36 

14-514 

40 

14474 

41 
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14-390 

46 

14.^44    47 

20 

2  1 

15-078 

40 

15-038 

41 

14997 

43 

14-954     45 

14-909 

48 

14-861     49 

21 

22 

15-591 

41 

15-550 

44 

15-506 

44 
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15-414 

49 
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22 

23 

16090 

42 

16-04S 

44 

16-004 

48 
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1  5-908 
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23 

24 

16577 

44 
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45 

16-488 

48 
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16-388 

52 
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24 

25 

17-050 

44 
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47 

16-959 

49 
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16-858 

55 
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25 

26 

17-512 

46 

17-466 

47 

17-419 

51 
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17-316 

58 
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26 

27 

1 7-915 

49 

17-866 

51 
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17-761 

57 
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27 

28 

18-303 

53 
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18-196 
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18-138     62 

28 

29 

18-675     hS 

18-620 

60 
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29 

30 
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30 

31 



... 

19-376     64 

31 

32 

1 

32 
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I-9I4 

2-812 

3'^>74 
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14-646  '  62 
15142  64 
1 5-624  66 
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14-017 

14-520 
1 5-010 
15-488 

15-954 
16-410 

■6-855 
17-291 
17-716 
18-132 
18-5.^9 
18-936 

19-325 
19-706 
20-077 
20-440 

20-794 
21-141 


Diff. 

H 

I 

3 
6 

= 

10 

4 

12 

5 

18 

6 

2  2 

1 

27 

8 

29 

9 

yT' 

10 

37 

1 1 

43 
46 

13 

50 

14 

51 

l^ 

58       Diff. 


1906.]  Original  Tables.  373 

Continuous  Temporary  Ajinuities — (continued). 


O"  2|  PEK-CENT. 


fm-n  +  1: 


O**  2^  PEB-CEST. 


I 

Matcbitt-Age,  i... 

M 

i 

58 
■975 

Diff. 

60 

1 

Diff. 

61 

Ditf. 

62 

Diff. 

63 

Diff. 

2 

64 

Diff. 

I 

»   1 

_i 
I 

1 

•974 

•974  i 

2 

•972: 

•972' 

-970 

2 

I  "904   3 

1-901 

3 

1-898  ' 

4 

1-894 

4 

1-890 

4 

1-886 

4 

2 

3 

2792   6 

2-786 

7 

2-779 

7 

2-772 

8 

2764 

fi 

2-756 

10 

3 

4 

.r(>4-     9 

5'^33 

11 

3622 

12 

36 10 

12 

3-598 

1 5 

3583 

15 

4 

■i 

4-460 

15 

4'445 

15 

4-430 

17 

4-413 

19 

4-394 

:o 

4374 

22 

^ 

6 

5-44 

18 

^-226 

20 

5-206 

22 

5-184 

24 

^160 

2  7 

5' 133 

29 

6 

7 

6 '00  2 

24 

5-978 

25 

5-953 

2  / 

5926 

30 

5-896 

:;:; 
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18-056 

114 

17942 

120 

30 

31 

18-849 

93 
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18-556 

no 

18-446 

114 

18-332 

121 

31 

3- 

19-236 

93 

19-143 

99 

19-044 

104 

18-940 

no 

18-830 

116 

18-714 

122 

32 

33 

19-616 

94 

19-522 

IOC 

19422 

106 

19-316 

no 

19-206 

118 

19-088 

122 

33 

34 

19-987 

95 

19892 

ICO 

19-792 

ic6 

19-6S6 

112 

19574 

118 

19-456 

124 

34 

35 

20-350  96 

20-254 

lOI 

20- 1  53 

106 

20-047 

112 

19-935 

119 

19816 

125 

35 

36 

20-704  96 

20  60S 

100 

20-;cS 

loS 

20-400 

112 

20-288 

118 

20170 

126 

36 

37 

21-050 

95 

20-955 

lOI 

20-854 

106 

20748 

114 

20- 634 

119 

20-;  1  ; 

12; 

37 

38 

21-389 

95 

21-294 

101 

21-193 

107 

21-086 

112 

20974 

120 

20-854 

126 

38 

39 

21-625 

lOI 

21-524 

106 

21-418 

112 

21-306 

119 

21-187 

126 

39 

40 

21-848 

106 

21-742 

III 

21-631 

119 

21-512 

125 

40, 

41 

22-060 

112 

21-948 

117 

21-831 

I125 

1 

41 

•42 

22-260 

118 

22-142 

i  123 

42; 

43 

22-448 

124 

43 

44 

'.'. 

! 

^1 

45 

45! 

46 

... 

... 

46  I 

47 

--■ 

47; 

48 

... 

1  ... 

48: 

49 

49 

59   Diff. 

60 

Diff. 

61 

Diff. 

62 

Diff. 

63 

Diff 

64 

Diff. 

374  Original  Tables.  [Oct. 

Continuous  Temporary  Annuities — {continued). 

O"  2|  PEE-CENT.  ffM-ir+i:n!  0**  2^  PEE-CENT. 


n 

Maturity-Ace,  i.e.,  M 

H 

I 

65 

Diff. 

66 

Diff. 
2 

67 

DifV. 

68 

Ditr. 

69 

Diff. 

70 

Diff 

T 

•969 

I 

■968 

•966 

•964 

I 

-963 

2 

-961 

2 

1-882 

5 

1-877 

5 

1-872 

6 

1-866 

7 

1-859 

7 

1-852 

2  ' 

3 

2746 

10 

2-736 

1 1 

2-725 

12 

2-7 '3 

'3 

2-700 

'4 

2-686 

•^ 

4 

3568 

16 

3'S52 

18 

o^?>A 

20 

3-5 '4 

2! 

3-493 

2,> 

3-470 

4 

5 

4'3S2 

23 

4329 

25 

4-304 

28 

4-276 

30 

4-246 

32 

4-214 

^ 

6 

5"  104 

30 

5"074 

34 

5-040 

36 

5-004 

40 

4-964 

42 

4-922 

6 

7 

5-827 

39 

5-788 

41 

5-747 

45 

5  702 

49 

5-653 

;<?, 

5-600 

7 

8 

6524 

47 

6477 

49 

6-428 

54 

6374 

58 

6-316 

63 

6-253  i 

8 

9 

7- 196 

54 

7-142 

^8 

7-084 

62 

7-022 

67 

6  955 

73 

6-882  , 

9 

lO 

7846 

60 

7-786 

66 

7-720 

70 

7-650 

76 

7-574 

82 

7-492  1 

10 

II 

8476 

f'7 

8-409 

72 

8-337 

79 

8-258 

84 

8174 

9' 

808:!, 

1 1 

12 

9-088 

74 

9014 

79 

8-935 

85 

8850 

92 

8758 

100 

8-658 

12 

i;. 

9683 

So 

9603 

85 

9-518 

94 

9424 

9^ 

9-326 

108 

9-2^8 

13 

'4 

10  261 

S5 

10-176 

92 

10084 

98 

9-986 

108 

9878 

' '  .1 

9-765 

14 

1  •\ 

10824 

90 

I0-7.U 

97 

10637 

105 

'0532 

1 1  2 

10420 

122 

10298 

15 

i() 

'1373 

95 

11-278 

102 

1 1-176 

no 

11066 

118 

10  948 

128 

10820  1 

16 

'  7 

1 1-908 

100 

11-808 

106 

11-702 

"5 

"■587 

12^ 

11-464 

133 

^^'i?,^  \ 

'7 

i8 

12-429 

103 

12-326 

1 10 

12-216  :  120 

12-096 

128 

11-968 

137 

11-831 

18 

19 

12-938 

106 

12-832 

114 

12-718!  124 

'  2-594 

I  ^2 

12462 

142 

12-320 

'9 

20 

i3'4.U 

109 

i3'325 

118 

13-207^  126 

13081 

136 

12-945 

'45 

1 2 -800 

20 

21 

13-920 

1 1  :; 

13-807 

121 

13-686 '  no 

13-556 

'.^8 

13-418 

148 

13-270 

21 

22 

i4'394 

116 

14-278 

123 

14-155]  132 

'4-023 

142 

13881 

151 

13-730 

22 

-3 

14-856 

JJ7 

14-739 

125 

14-6141  135 

14-479 

'44 

'4-335 

I  55 

14-180 

23 

24 

15 '308 

119 

15-189 

127 

15-C62  136 

14-926 

146 

14-780 

'56 

14-624^ 

24 

25 

i5"750 

121 

15-629 

129 

15-500 

1 38 

'5-362 

147 

15-215 

158 

15-057 

25 

26 

16-182 

122 

1 6  060 

131 

15-929 

'39 

15-790 

'49 

15-641 

159 

15-482 

26 

27 

16-606 

124 

16-482 

132 

16-350 

142 

16-208 

149 

16059 

161 

15-898  ' 

-'  1 

28 

17-020 

126 

16-894 

133 

16-761  141 

16620 

152 

16-468 

161 

16307  1 

28 

29 

17-424 

126 

17-298 

i.U 

17-164  142 

17-022 

153 

16869 

162 

16-707 

29 

30 

17-822 

128 

17694 

135 

17-559: 144 

'74' 5 

153 

17-262 

162 

17100 

30  I 

31 

18-211 

129 

18-082 

m6 

17-946  144 

17-802 

154 

17-648 

'63 

17-4851 

3' 

32 

18-592 

'.?o 

18-462 

136 

18-326  146 

18-180 

154 

18-026 

'63 

17-863 

32 

18-966 

131 

18-835 

•37 

18-698  146 

18-^52 

'54 

18-^,98 

164 

'8-234 

33 

34 

19.^32 

'32 

19-200 

138 

19-062  146 

18-916 

'54 

18-762 

164 

18-598 

34 

35 

19-691 

131 

19-560 

140 

19-420  146 

19-274 

'54 

19-120 

165 

18-955 

0^ 

36 

20-044 

132 

19-912 

140 

19-772  147 

19-625 

155 

19-470 

163 

'9'.^o7 

36 

37 

20-:;90 

133 

20-257 

139 

20118  148 

19-970 

155 

19815 

164 

19-651 

37 

38 

20728 

132 

20-^96 

140 

20-456  147 

20309 

1 ;; 

20-154 

164 

19-990 

38 

39 

21  061 

133 

20-928 

[39 

20-7F9  147 

20-642 

'56 

20-486 

162 

20-324 

39 

40 

2 1 -.38  7 

133 

21-254 

138 

21-116  148 

20-968 

154 

20-814 

.64 

20-650 

40 

41 

21-706 

131 

21-575 

139 

21-436, 146 

21-290 

155 

21-135 

162 

20-973 

41 

42 

22019 

131 

21-888 

1.^8 

21-750  146 

2 1 -604 

154 

21-450 

161 

21-289 

42 

43 

22-324 

129 

22-195 

'37 

22-058  144 

21-914 

154 

21  760 

160 

21-600 

43 

44 

22-624 

128 

22-496 

136 

22-360  144 

22-216 

'52 

22064 

160 

21-904 

44 

145 

22-790 

1.^5 

22655  142 

22-513 

'5' 

22-362 

158 

22204 

45 

146 

22-944  140 

22-804 

'49 

22-655 

'57 

22-498 

46 

U7 

23-088 

147 

22-941 

155 

22-786 

47  . 

48 

... 

23-222 

'54 

23-068 

48, 

49 

... 

23-345 

49 

65 

Dim 

66 

Diir. 

67   Diff. 

68 

Diff. 

69 

Diff 

70  1 

Diff. 

1906.]       Examination  for  Class  of  Associate  [Part  T).  375 

THE     IXSTITUTE     OF     ACTUARIES. 


EXAMIXATIOXS    OF    THE    INSTITUTE,    April    1906. 


EXAMIXATIOX    FOK    ADilTSSIOX    TO    TUE     ClaSS    OF    ASSOCIATE 

(Part  I). 

Examiner — Prof.  S.  L,  Loxey,  M.A. 
Supervisors — Messes.  A.  D.  Besaxt,  B.A.,  and  A.  G.  HEiiMixG. 

First  Paper. 

1.'  A  bill  for  £789.  lO*-.  is  drawn  on  Marcli  IG  for  3  months, 
and  is  discounted  on  April  10,  the  rate  of  commercial  discount  being 
5  per-cent ;  allowing  for  the  three  days  of  grace,  find  the  amount,  to 
the  nearest  penny,  which  the  bill  produces. 

t  2.  A  train  leaves  London  for  Exeter  at  3  p.m.,  and  travels  at  a 
uniform  rate  o£  45  miles  per  hour ;  when  and  where  does  it  meet  a 
train  which  leaves  Exeter  at  2. 30  p.m.,  and  travels  at  a  uniform  rate 
of  25  miles  an  hour,  the  distance  between  London  and  Exeter  being 
171  miles  ? 

3.  Solve  the  equations 

^^^         J^=l,   ^:^=2,   ^=3; 
y+z  z+x  x-Vy 

(2)  v;r  +  10+  s^^^=  y/ZxVl- 

4.  Prove  that  there  is  no  value  of  x-\ —  between  +2  and  —2. 

X 

Show  that  the  series 

can  be  alwavs  summed,  and  that  its  sum  is  never  greater  than  2  or 

2  " 
less  than  ^. 

o 

5.  Find  the  sum  of  the  squares  of  the  first  n  natural  numbers. 

n  quantities  form  an  arithmetic  progression  whose  first  term 
is  a  and  whose  common  difference  is  d ;  find  the  sum  of  the  squares 
of  these  quantities. 

6.  In  an  election  there  are  m  candidates  and  n  voters,  each 
having  one  vote ;  in  how  many  ways  can  the  votes  be  distributed  ? 

7.  Prove  the  truth  of  the  binomial  theorem  for  any  exponent. 
Xeglecting  cubes  and  higher  powers  of  .r,  prove  that 

(l  +  2:r)3      ir^      _        75.1-2- 
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8.  Define  a  logaritlim,  and  show  that  loga«i"  =  'i  Xv^^^in. 

In  each  year  the  number  of  births  in  a  certain  country  was 
3  per-cent,  and  the  number  of  deaths  2  i)er-cent,  of  the  population  at 
the  commencement  of  that  year ;  (ind  the  total  number  of  births  in 
that  country  during  20  years  from  the  time  when  the  population  was 
forty  millions. 

9.  Obtain  the  term  of  the  ni\\  degree  in  the  product 


l  +  .r;+-2  + 


+  .  .  .  ad.  inf. 


yi.  yA 


ad.  inf.    . 


10.  There  are  two  independent  events  the  respective  probabilities 
of  the  happening  of"  each  being  known  ;  find  the  probability  that  both 
will  happen. 

Two  men,  A  and  13,  each  draw  a  card  from  a  well-shuffled 

pack   of  pla3'ing  cards,   find  that  they   are  of  the  same  value,  and 

replace  the  cards ;  they  do  this  four  times  in  succession.     Find  the 

chance  that  this  would  happen,  and  show  tliat  it  is  approximately 

1 

847)00* 

11.  Given  the  chance  of  a  certain  event  happening  in  one 
particular  trial,  find  the  chance  of  its  happening  at  least  r  times  in 
n  trials. 

A  man  tosses  20  pennies  and  removes  all  that  fall  head  up  ; 
he  then  tosses  the  remainder  and  removes  all  that  fall  head  up,  and 
so  on.  How  many  times  ought  he  to  be  allowed  to  repeat  this 
operation  if  he  is  to  have  an  even  chance  of  removing  all  the 
pennies  before  he  has  finished  ? 

12.  Given  the  values  of  a  function  u  of  a  variable  x  for  any  n 
given  values  of  ;r,  find  the  general  value  of  Ux. 

Given  ?/o=98203,  e<, =97843,  ^2=97459  and  z<3=97034, 
find  «/2-25- 

Second  Paper. 

13.  A  grocer  makes  a  profit  of  25  per-cent  by  selling  tea  at 
2s.  per  lb.  when  the  import  duty  is  Sd.  per  lb.  ;  if  the  duty  were 
reduced  by  4id.  per  lb.  and  the  grocer  reduced  his  price  by  4c?.  also, 
what  rate  per-cent  of  profit  would  he  then  make  ? 

14.  A  cask  is  filled  with  40  gallons  of  water  and  another  with 
30  gallons  of  brandy  ;  x  gallons  are  drawn  from  each  cask  and  put 
into    the    other.       This    operation    is    repeated   and    there   are    now 


14-  gallons  of  brandy  in  the  first  cask. 


Find 


15.  Divide 

(o2+2r?i-3i2)2_(«2_4«j_^3j2)2  by  {a-hy, 
and  simplify  the  expression 

{x^yY-z'  X  C^  +  'g)''-^'  ^  {x-\-y  +  zy 
{x-yy—z^       {y—zy—x'  '   z'-(y—xy' 
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16.  Find  the  condition  that  the  roots  of  the  quadratic  equation 
ax--\-hx-\-c=^0  may  be  imaginary. 

Find  the  greatest  and   least   values  of  x  which  satisfy   the 
equation  .r--|-^-  =  4.r  +  5. 

17.  Insert  two  harmonica!  means  between  two  quantities,  a  and  h, 
and  show  that  their  product  is  less  than  ah. 

IS.  Prove  the  formula  for  the  number  of  permutations  of  n  things 
taken  r  together. 

In  how  many  ways  can  G  men  and  -1  ladies  be  arranged  in  a 
row,  so  that  no  two  of  the  ladies  may  be  next  one  another  ? 

19.  Making  use  of  the  Tables,  find  the  value  of 

(1)  .r,  where  (2-73; "•'=5-82; 

(2)  /,  given  that  t=27r  J ^  ,  and  that  ^=1-275,  -=3-1410, 
and  ^=32-2. 

20.  Prove  the  truth  of  the  Exponential  Theorem. 
Prove  that 

1  /,  r.    <,N  5     o        7     „        17      , 

logg{l  +  x—2x-)=x—  -X-+  -x^—  —  x^+  .  .  . 

and  find  the  form  of  the  general  term. 

21.  Given  one  solution  in  positive  integers  of  the  equatiun 
nx  +  hi/=c,  find  the  general  solution. 

A  man's  age  in  1905  was  equal  to  the  sum  of  the  digits  in  the 
number  of  the  year  of  his  birth  ;  find  the  year  in  which  he  was  born 

22.  Explain  the  matliematical  meaning  of  the  expressions 
Probable  Value  and  Expectation. 

A  man  throws  a  six-faced  die  until  he  gets  an  ace  ;  he  is  to 

receive  =61  if  he  succeeds  at  the  first  throw,  £-  if  he  succeeds  at  the 

1  .  .        -^ 

second  throw,  £-  if  he  succeeds  at  the  third  throw,  and  so  on  ;  g:iven 

'3  '  '  a 

that   log^6  =  l'791 7G,    find   the    value    of    his    expectation     to    tlie 
nearest  penny. 

23.  Show  that  the  (n-\-l)i\\  difference  of  a  function  of  the  nth. 
degree  vanishes,  and  that  the  rth  differences  of  a  series  of  terms 
forming  a  geometrical  progression  form  a  geometrical  progression 
with  the  same  common  ratio. 

Find  the  nth  term  of  the  series  2,  12,  36,  98,  270,  768  ..  . 
and  the  sum  of  n  terms  of  it. 

24.  Prove  that 

22^.-r3=2^[.r3-G.r2-|-18.r-26]  +  C. 
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EXA.MINA.TION    FOE   ADMISSION    TO    THE    ClASS    OF    ASSOCIATE 

(Part  II). 
Examiners — Messrs.  H.  J.  Bakek,  W.  H.  Hodgson,  .1.  N.  Lewis,  aiul 

A.    C.    TllOENE. 

First  Paper. 
'  1.  The  sum  of  £3,500  was  paid  on  1  April  1906  for  a  yearly 
annuity-certain  of  £250,  the  first  payment  of  which  falls  due  on 
1  Jul}'  1006  and  the  last  payment  on  1  July  1930.  Find  the  rate  of 
interest  realized  by  the  purchaser,  assuming  that  the  sinking  fund  is 
accumulated  at  3i  per-cent. 

2.  Obtain  expressions  for  the  present  value  and  amount  of  (1)  an 
annuity  payable  m  times  a  year  with  interest  convertible  yearly  and 
(2)  an  annuity  payable  momently  wilh  interest  convertible  yearly, 
and  prove  the  correctness  of  the  formula?  by  general  reasoning. 

3.  Of  the  three  lives  (.r),  {y),  and  (~),  find  the  probability  : 

(rt)   That  one  and  one  only  will  die  in  the  ti\\  year  ; 
(h)  That  the  last  survivor  will  die  in  the  rth  year  ; 
(c)  That  {x)  will  die  in  the  tWx  year,  leaving  (y)  surviving 
him,  and  having  survived  {z)  by  at  least  n  years. 

4.  Obtain  the  following  formulae  and  give  verbal  explanations  : 

(rt)  Kx=v  —  (lax; 

5.  Interpret  and  obtain  expressions  not  involving  the  differential 
or  intecrral  calculus  for  the  values  of: 

^  "J  '■  "     t    \  ^3:y  -.n    t[)  ^    xy  :  : 

1.3 

6.  The  first  payment  of  a  complete  annuity  is  to  be  made 
one  year  after  the  attainment  of  age  A'  +  n  by  a  life  now  aged  x, 
and  in  the  event  of  death  before  that  age  all  premiums  paid  are  to  be 
returned  with  2h  per-cent  simple  interest.  If  death  occur  after 
age  x  +  71  the  representatives  of  the  annuitant  are  to  receive  the 
difference,  if  any,  between  the  premiums  accumulated  with  2^  per-cent 
simple  interest  up  to  age  x  +  7i,  and  the  total  annuity  payments 
received  by  the  annuitant.  Find  an  expression  for  the  net  annual 
premium  for  this  benefit.  Assume  that  the  office  premium  equals 
the  net  premium  loaded  with  a  percentage  and  a  constant. 

7.  Prove  that  UVa.  +  Px)(l  +  0  =  «  +  i'^'^  +  ?.r+»(l-«+iVx). 
Find  analogous  expressions  in  the  case  of    (1)  a  whole-life 

policy  effected  at  a  single  premium  and  (2)  an  immediate  annuity 
on  a  single  life,  and  give  verbal  explanations  of  the  resulting  formulae. 

8.  Describe  fully  the  method  you  would  adopt  in  the  construction 
of  tables  of  single  and  annual  premiums  for  joint-life  endowment 
assurances. 
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Second  Paper. 

9.  A  loan  oE  £-1,800  is  repayable  by  -iO  equal  half-yearly 
instalments  of  principal,  interest  at  -4  per-cent  per  annum  being 
payable  half-yearly  on  the  balance  of  the  loan  unpaid  at  the  beginning 
of  the  half-year.  Find  the  sum  for  which  the  remaining  payments 
might  be  commuted  at  the  time  when  the  20th  is  due,  taking  interest 
at  3  per-cent  per  annum. 

•^  10.  Find  an  expression  for  the  value  of  an  annuitj'-certain  for 
n  years,  the  terms  of  which  are  in  geometrical  progression  and 
represented  by  s,  s-,  s^  .  .  .  s".  Under  what  conditions  could  the 
value  of  a  perpetual  annuity  of  this  nature  be  ascertained,  and  what 
would  be  its  value  ? 

11.  It  is  desired  to  provide  pensions  for  present  and  future 
members  of  a  staff  on  attainment  of  age  60.  The  staff  consists  of, 
and  would  be  kept  constant  at,  70  members,  varying  in  ftges  from 
20  to  60.  Assuming  that  vacancies  only  occur  from  death  or 
superannuation  and  that  new  members  enter  at  age  20,  explain  how  a 
suitable  mortality  table  may  be  employed  to  obtain  an  idea  of  the 
number  of  pensioners  in,  sa}-,  5,  10,  15  .  .  .  up  to  60  years  hence. 

12.  What  does  —  represent  ? 

If  used  as  a  single  premium  for  an  assurance  upon  the  life 
of  (.r),  what  amount  of  assurance  will  it  provide  ? 

13.  State  what  methods  could  be  adopted  in  the  calculation  of  the 
value  of  an  annuity  payable  so  long  as  at  least  two  lives  out  of  three 
are  living,  hanng  given  tables  of  annuitj'-values  for  single  and  two 
joint  lives. 

Determine  the  respective  interests  of  (a*),  (y)  and  (c)  in 
such  an  annuity  if  it  is  to  be  equally  divided  between  (x)  and  (i/) 
during  their  joint  lives,  and  after  the  death  of  either  to  be  divided  in 
like  proportions  between  (^)  and  the  survivor  during  what  may  remain 
of  their  joint  lives. 

14.  Find  the  value  of  a  half-yearly  annuity  on  a  life  (i/),  the  first 
payment  to  be  made  six  months  after  the  death  of  (.r),  and  the 
annuity  to  be  payable  for  t  years  certain  whether  (y)  survive  or  not. 

15.  If  //i-= — '^s — \(/\c .  c'^  and  a  denotes  an  annuity  calculated 
at  a  rate  of  interest  i'  such  that  , 7,  =^vc,  prove  that 

Aij,3=  —^ajpy:  +  (/a  J.  4-  \s)  d'xy-  . 

16.  What  data  would  you  require  in  order  to  construct  a  table 
representing  the  mortality  experience  of  the  policyholders  in  a  life 
assurance  company  ?  What  policies,  if  any,  would  you  exclude  from 
the  investigation  ? 
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Third  Paper. 

^17.  Explain  what  is  meant  by  repayment  of  a  loan  by  accumulative 
sinking  fund.       P  v-  (.  a  j, 

A  foreign  Government  issues  bonds  for  £5,000,000,  bearing 
4  per-cent  interest.  An  uniform  sum  is  set  aside  annually  out  of 
wliicb  interest  is  paid  and  the  balance  applied  to  the  redemption  of 
bonds  at  a  premium  of  2  per-cent,  the  whole  issue  being  thus 
cancelled  in  30  years.  What  will  be  the  amount  of  the  annual  outlay 
and  what  nominal  amount  of  bonds  will  be  outstanding  immediately 
after  the  15th  payment  ? 

18.  A  whole-life  policy  for  £1,000,  effected  at  age  20,  has  been 
thirty  years  in  force,  and  has  accumulated  bonus  additions  of  £450. 
It  is  proposed  to  devote  part  of  the  bonus  to  convert  the  policy 
(including  the  remainder  of  the  bonus)  into  an  endowment  assurance 
maturing  at  age  Go.  Using  3  per-cent  interest,  and  ignoring  the 
question  of  loading,  find  how  much  bonus  will  remain  attached  to 
the  policy  after  the  alteration  has  been  made. 

10.  If  a  community  consist  of  Ix  persons  aged  x,  Ix+i  aged  cc  +  l, 
and  so  on  down  to  the  extremity  of  life,  show  that  the  total  funds 
to  be  raised  to  provide  for  an  assurance  of  1  on  the  death  of  each 
member  will  be  /.r(^.r  + Aj.),  and  for  an   immediate  annuity-due  to 


each  person  J^i  l  +  ^j-+  ^ — ^'  )• 


What  would  be  the  uniform  contribution  of  each  individual 
to  these  several  funds  ? 

20.  Obtain  by  the  retrospective  method  a  formula  in  terms  of 
premiums    for    ^V^- ,   and    prove    verbally    and    algebraically    that 

V    —  ^*  xni 

^  .11 

21.  Endowment  assurances  of  1  each,  payable  at  age  x  +  n  or 
previous  death,  are  effected  by  /.^  lives,  all  aged  x.  Prove  that, 
theoretically,  the  amount  payable  to  the  survivors  at  age  x+n 
equals  the  accumulated  amount  of  their  premiums,  less  the 
difference  between  the  accumulated  premiums  and  the  accumulated 
claiuis  in  respect  of  those  who  die  before  age  x  +  n.  What 
conditions  are  necessary  in  order  that  this  may  be  actually  the  case 
in  practice  ? 

22.  Define  verbally  and  algebraically  the  term  "  force  of 
mortality  ",  and  obtain  expressions  for  the  force  of  mortality  when 
the  law  of  mortality  may  be  expressed  by  the  equations  : 

(I)   ],.=  ha-;  (2)   l,=  ha'-b-"-l3'^- 

Show  that  if  a  mortality  table  follow  Makeham's  law,  and 
complete  tables  of  expectations  of  life  be  formed  for  combinations  of 
lives  of  equal  ages,  it  would  be  possible  to  dispense  with  tables  of  the 
values  of  annuities. 
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28.   Interpret  and  oljtain  integral  expressions  for 

A-       ;  A-      ;  A'      ;  A'    - ;  XL    ■  Ai.3      . 

1  '  y  •■  >jz 

Give  a  formula  of  approximate  summation  that  may  be  made 
use  of  to  obtain  A'l,,,,^,  and  indicate  the  steps  of  the  process. 

24.  Give  a  concise  account  of  the  methods  you  would  adopt  in  the 
construction  of  tables  of  values  of 

(a)  Single  and  annual  premiums  for  ti-rnporary  assurances; 

(b)  Deferred  annuitit-s  ; 

and  state  how  you  would  verify  your  results. 


EXAMrXATIOX    FOR    AdMISSTOX    TO    THE    ClaS.S    OF    FfLLOW 

fPAET  III;. 

Examiners — Messrs.  R.  Choss,  W.  P.  Phelps,  'SI. A.,  R.  R.  Tilt  and 
H.  M.  TKOTr?rcEE,  M.A. 

First  Paper. 

1.  Explain,  in  detail,  what  the  symbols 

°'[x]+U    %]-f«'    '^'-\x]-ti    T[z]+0    ^fa-J+O    ^^^    ^[xH-t 

used  in  deducing  the  numbers  exposed  to  risk  for  the  select  assurance 
tables  of  the  British  OfFice>'  Life  Tables,  1S93,  represent,  showing 
exactly  what  eases  are  included  under  duration  f. 

Give  a  formula  for  the  Exposed  to  Kisk. 

2.  Mention  the  advantages  of  Woolhouse's  method  of  graduation. 

What  simplified  method  of  application  was  suggested  by 
Mr.  G.  F.  Hardy  y  Demonstrate  the  identity  of  the  results  obtained 
with  those  derived  by  the  direct  application  of  Woolhouse's  formula. 

3.  Give  a  .short  account  of  the  materials  and  methods  eniployed 
by  Dr.  Farr  in  the  construction  of  the  English  Life  Table  Xo.  3. 

What  variations  in  the  population  are  assumed  ? 

4.  Under  what   conditions   do  you   consider  the  simple   or  the 
compound  reversionary  bonus  system  to  be  equitable  ? 

Obtain  an  office  premium  to  provide  a  compound  reversionary 
bonus,  taking  h  as  the  rate  of  quinquennial  bonus  and  h'  the  rate  of 
interim  bonus  on  the  sum  assured  for  each  year  entered  up»on  in  the 
quinquennium. 

5.  A   company    proposes    to    grant    annuities    on   lives.       How 
would  you  calculate  the  office  rates  y 

State  fully  the  reasons  for  the  basf^s  and  methods  .selected. 

VOL.  XL.  2    c 


382  The  Tnsliiute  uf  Actuaries.  [Oct- 

G.  Express  algebraically  the  value  at  the  commencement  of  a 
policy-year  of  the  gross  contribution  to  surplus  from 

(1)  Interest,  (2)  Loading,  (3)  Mortality, 

and  from  the  expressions  for  (1)  and  (2)  show  how  to  ascertain  the 
duration  at  which  a  policy  will  make  tlie  same  contribution  from 
interest  and  loading  if  the  valuation  rate  of  interest  be  reduced 
a  half  ])er-cent. 

7.  A  is  entitled  to  a  reversion  to  a     th  share  of  a  fund  consisting  of 

G  '' 

£15,000    West.   Australia     -i    per-cent    Inscribed    Stock, 
redeemable  1034. 
£G50    per    annuni  East  India    Railway    Co.  Annuitv, 
Class  B 

expectant  on  the  death  of  B,  aged  GO,  but  subject  to  the  payment  out 
of  the  income  thereof  to  C,  aged  4S,  of  an  annuity  of  £150  and  to 
the  payment  of  £2,500  on  the  death  of  C.  A  is  also  absolutely 
entitled  during  the  life  of  B  to  half  of  the  balance  of  the  income 
of  the  fund  after  paj-ment  to  B  of  an  annuity  of  £G00  and  payment 
to  C  of  the  above-mentioned  annuity  of  £150. 

Show,  in  detail,  the  principles  on  which  you  would  a.ssess  the 
market  value  of  A's  interest  and  the  methods  you  would  employ. 

8.  Estimate  the  market  value  of  an  endowment  assurance 
policy  for  £5,000  on  a  male  life,  born  5  August  18G3.  The  policy 
will  mature  on  5  August  1923  or  at  previous  death  and  is  subject  to 
an  annual  premium  of  £120  due  on  1  July  in  each  year,  so  long  as 
the  policj'  is  in  force,  up  to  and  inclusive  of  the  year  1922.  The 
bonus  additions  to  31  December  1905  amount  to  £1,200. 
The  office  values  quinquennially  on  a  2i  per-cent  basis,  and  on 
31  December  last  (after  a  substantial  provision  for  depreciation  of 
stocks)  it  declared  a  compound  reversionary  bonus  of  2bs.  per-cent 
per  annum,  with  an  interim  bonus  at  the  same  rate  on  the  sum 
assured  only. 

Second  Paper. 

9.  Describe  the  method  of  graduation  of  the  rates  of  sickness 
and  mortality  presented  bj'  the  experience  of  the  Manchester  Unit}' 
of  Oddfellows  (1893-97).  Discuss  its  advantages  and  disadvantages, 
in  dealing  with  sickness  tables,  as  compared  with  other  well-known 
methods  of  graduation. 

10.  Indicate  briefly  the  principal  changes  in  the  methods  of  Life 
Office  Valuations  and  Distributions  employed  in  the  last  five  years 
as  compared  with  those  of  twenty-five  years  ago.  Have  the  changes, 
in  your  opinion,  been  advantageous  to  policyholders? 

11.  An  office  distributes  its  divisible  surplus  as  a  cash  percentage 
of  the  premiums  paid  on  each  policy  in  the  five  years  immediately 
preceding  the  date  of  valuation  and  distribution.  What  are  the 
theoretical  and  practical  ol)jeetions  to  this  course  ? 
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12.  Assuming  an  office  to  make  a  2h  per-eent  net  premium 
valuation,  what  special  reserves  should,  in  your  opinion,  be  provided, 
and  what  considerations  should  guide  you  in  determining  their 
amounts  ? 

13.  Criticize  Dr.  Sprague's  modification  of  the  contribution 
method  of  distributing  surplus,  and  describe  any  subsequent 
improvements  that  have  been  suggested. 

State  which  method  you  consider  would  most  equitably 
distribute  the  surplus  between  policies  of  different  durations  in  the 
event  of 

(i)  A  heavy  rate  of  mortality  amongst  the  older  lives ; 
(ii)  A  large  increase  of  new  business. 

1-1.  A,  aged  25,  is  a  civil  engineer  just  going  out  to  India,  B  is 
Ills  mother,  aged  50.  Give  a  formula  for  a  fixed  inclusive  office 
annual  premium,  payable  during  the  joint  lives,  for  an  assurance 
pavable  at  the  death  of  A  if  he  should  die  in  B's  lifetime  or  within 
5  years  after  her  death. 

What  objections  in  practice  might  arise,  and  what  alternative 
method  would  you  suggest  ? 

15.  Mention  any  principles  agreed  between  the  Institute  of 
Actuaries  and  the  Estate  Duty  Department  of  the  Inland  Revenue 
as  to  the  method  of  assessing  the  values  of  reversionary  interests  for 
purposes  of  duty. 

Show  how  to  value  for  Estate  Duty  purposes  the  absolute 
reversion  expectant  on  the  death  of  a  lady,  aged  6-4,  to  £10,000 
India  3i  per-cent  Stock. 

IG.  A,  aged  -46,  and  B,  his  wife,  aged  -47,  are  entitled,  under  the 
"Will  of  A's  father  and  under  their  Marriage  Settlement,  to  successive 
reversionary  life  interests  in  ]^^th  of  the  following  fund  (or  the 
proceeds  thereof)  expectant  on  the  death  of  A's  mother,  aged  70  : 

Assumed 
Price. 
£5,000  Consols S9i 

5,000  Xatal  4  per-cent  Inscribed  Stock,  1937        .     110  / 

250  Great  Indian  Peninsular  Railway  B  Annuity       21i         / 
2,000  advanced  to  A,  free  of  interest,  to  be  brought 
into  account  on  the  death  of  his  mother. 
12,000  (viz.,  £5,000  and  £7,00Oj  similarly  advanced 

to   two    other   beneficiaries  in  respect  of  , 

their  one-fourth  shares.  / 

A  leasehold  house,  occupied  by  the  tenant  for  life, 

held  for  an  unexpired  term  of  30  years  at         ' 
a  ground  rent  of  £10  ;  estimated  rental       / 
value  £100.  ^ 

Estate  Duty  at  (say)  4i  per-cent  will  be  payable  an  the 
whole  fund  on  the  death  of  the  present  life  tenant. 

Show  fully  how  you  would  find  the  value  of  A's  and  B's 
interests  (if  sold  together)  and  how  you  would  apportion  that  value 
between  them. 

2   c  2 


/ 


/ 
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Third  Paper. 

17.  What  were  tlie  cliiel"  objects  to  be  borne  in  view  in  the 
graduation  of  the  0^',  0=^'*'''  and  O'-^"  Tables? 

(live  a  brief  outhno  of  tlie  metliods  adopted. 

Given  two  tables,  adjusted  by  Makeham's  first  modification 
of  Gonipert/.'s  Law  of  Mortalit}'',  in  which  the  value  of  c  is  the  same, 
what  conclusions,  as  regards  policy-values,  can  be  drawn  from  a 
comparison  of  the  values  of  the  other  two  constants  ? 

18.  What  materinl  was  made  use  of  in  forming  the  Mortality 
Experience  of  Government  Life  Annuitants  ])ublished  in  1S83  ? 

How  did  the  treatment  of  the  material  differ  from  that 
emplo3'ed  in  previous  Annuity  Tables,  and  what  special  features  were 
deduced  ? 

19.  How  would  you  proceed  to  value,  for  the  purpose  of 
determining  the  amount  of  the  divisible  surplus  in  respect  of  a 
quinquennial  period,  the  various  securities  included  in  the  Balance 
Sheet  of  a  Life  Office,  and  discuss  any  special  points  that  might  arise. 

20.  What  important  considerations  have  been  urged  against  the 
net  premium  method  of  valuation  ? 

21.  An  office  is  proposing  to  adopt  a  system  of  Endowments  and 
Deferred  Assurances  for  Children,  without  participation  in  profits,  the 
assurance  to  commence  at  age  21,  with  an  option  of  taking  an 
Endowment  at  that  age ;  in  the  event  of  death  before  attaining  age 
21  all  premiums  paid  are  to  be  returned  without  interest. 

On  what  basis  would  you  calculate  the  premiums  ?  What 
Endowment  would  you  grant  at  age  21,  and  what  surrender  values 
would  you  allow  before  and  after  attaining  age  21  ? 

22.  On  what  bases  and  how  would  you  calculate  the  office  Single 
and  Annual  Premiums  for  the  following  ? 

(i)   Sinking  Fund  Assurances  ; 

(ii)  Temporary  Assurances  with  an  option  of  conversion 
into  Whole-Life  Assurances  (without  fresh  medical 
examination)  at  any  time,  except  during  the  last  five 
years  of  the  term  of  the  Assurance,  on  pajdng  the 
tabular  rate  of  premium  for  the  age  attained  at  the 
date  of  conversion. 

23.  A,  aged  30,  is  entitled  to  a  Reversionary  Life  Interest  after 
the  death  of  B,  aged  Go,  in  a  fund  producing  upwards  of  £800  a  year  ; 
he  desires  to  obtain  an  advance  of  £1,000,  to  be  secured  by  a  charge  on 
his  Reversionary  Life  Interest,  but  he  wishes  to  retain  the  right  of 
relemption  during  the  first  3  years,  on  payment  of  the  advance  and 
premiums  together  with  compound  interest  thereon  at  5  per-cent 
witli  half-yearly  rests ;  it  is  proposed  to  set  up  at  the  commencement 
of  tLie  transaction  the  minimum  amount  of  assurance  necessary'  to 
protect  the  advance  during  the  first  3  years  and  to  pay  a  single 
option  premium  for  the  right  to  take  up  further  assurances,  if 
required  at  the  end  of  that  period. 

Derive  formulae  for  ascertaining  the  amount  of  the  annual 
reversionar}'  charge  you  would  require  and  the  amounts  of  the 
policies  ;  state  what  mortality  table  and  rate  of  interest  you  would  use. 

\ 
\ 
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24.  What  relation  exists  between  the  constants  for  the  Male  and 
Female  Tables  in  Mr.  G.  F.  Hardy's  graduation  of  the  British 
Offices'  Life  Annuity  Tables  ? 

Explain  how  you  would  find  the  o  per-cent  ultimate  values 
of  Joint  Life  Annuities  on 

(a)   Two  males,  aged  71  and  77  ; 

{]))  A    male,    aged    74,    and  a   female,    aged    82     (taking 
advantage  of  the  relationship  between  the  constants)  ; 

»  (f)  Two  females,  aged  81  and  84. 


ExAiii>'AXio>'  roK  Admi.ssio-v  to  thk  Class  of  Fellow 
(Paet  IV). 

Examiners — Messes.  J.  Blaket,  .].  E.  Fatlks^  B.A.,  E.  C.  Thomas,  and 

R.    TODHUNTEE,    M.A. 

First  Paper. 

1.  A,  the  owner  in  fee  simple  of  an  estate,  placed  such  e.state  in 
strict  settlement.  Give  the  probable  outlines  of  the  settlement  and 
discuss  their  effect,  with  special  reference  to  the  position  of  the  eldest 
son  on  his  father's  death. 

Explain  the  necessity  for,  and  the  usual  incidents  of,  the 
periodical  re-settlements  required  to  preserve  an  estate  in  the  same 
family  for  several  generations. 

2.  In  the  case  of  a  life  born  in  the  United  Kingdom,  state 
shortly  what  registers  or  other  documents  are  available  in  proof  of 
age.  Draft,  for  insertion  in  a  form  of  policy  where  age  is  not 
admitted,  a  clause  indicating  how  an  understatement  of  age  may  be 
remedied.  Discuss,  in  the  light  of  a  recent  case,  any  special 
importance  that  may  attach  to  the  question  of  proof  of  age  in  the 
case  of  endowment  assurances. 

3.  Give  the  substance  of  the  law  relating  to  abatement  of 
taxable  income  in  respect  of  life  assurance  premiums.  Discuss  shortly 
any  points  that  arise  in  the  practical  application  of  the  law. 

4.  A  widows'  fund  charges  the  following  marriage  tines  to 
its  members  in  addition  to  annual  contributions  : 


Marriage  Fine 


Age  of  Meinber 
at  Maniage 

40-50  £3  for  each  year  over  5  that  his  age  exceeds 

that  of  his  wife. 
50-60  £4  10s.  do.  do.  do. 

Above  60  £6  do.  do.  do. 

How  would   you  estimate    the    value    of    these    tines    in    ji 
valuation  ?     Consider  the  case  of  first  marriagres  onlv. 
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5.  Draft  ;i  form  of  book  suitable  for  keeping  particulars  of 
reversions  purchased.  In  the  case  of  an  otlice  doing  a  large  business 
of  this  character,  what  indexes  or  other  additional  books  should  be 
kept  ?     Give  reasons  for  each  record  suggested. 

6.  Describe  fully  the  function  of  bills  in  the  economy  of 
international  trading,  and  show  clearl}'  the  means  by  which  the 
balance  of  indebtedness  between  two  countries  is  discharged. 

7.  What  terminable  annuities,  included  in  the  National  Debt, 
have  been  created  in  exchange  for  stock  held  by  (jlovernnient 
departments  ?  Give  the  reasons  lor  the  adoption  of  this  system  of 
exchange  and  your  opinion  as  to  its  advisability. 

8.  In  what  respects  is  a  life  assurance  com))any  differently 
situated,  in  regard  to  the  selection  of  investments,  from  (a)  a  bank, 
(h)  trustees  ? 

State,  with  reasons,  whether  you  consider  that  the  position  of 
a  life  assurance  company  as  regards  the  investment  of  its  funds  is 
affected  by  (a)  the  guarantee  of  surrender-values,  {/j)  the  growth  of 
endowment  assurance  business,  (f)  the  granting  of  cai)ital-redemj)tion 
assurances  for  large  amounts. 

Second  Paper. 

9.  What  is  the  rule  against  perpetuities?  Is  there  any,  and  if 
so  what,  further  provision  against  accumulation  of  income  ? 

10.  Draft  a  form  of  receipt  for  the  amount  payable  in  respect  of 
a  claim  under  a  life  policy.  In  paying  such  a  claim  what,  if  any, 
special  requirements  or  conditions  should  be  made : 

(1)  Where  the  payees  are  trustees  ; 

(2)  Where  the  payee  is  a  limited  company  ; 

(3)  AVhere  the  payee  is  resident  abroad  ? 

Is  any,  and  if  so  what,  stamp  necessary  on  the  receipt  for  a 
claim  ?     Give  reasons  for  your  answer. 

11.  Draft,  for  insertion  in  a  policy  granted  to  A  on  his  own 
life,  a  clause  rendering  the  polic}'^  moneys  available  for  payment  of 
Estate  Duty  before  grant  of  Probate,  and  explain  an  alternative 
method  by  which  the  object  in  view  may  be  attained. 

Is  it  in  any  circumstances  the  duty  of  a  life  assurance 
comi)any  to  see  to  the  payment  of  Estate  Duty  in  respect  of  the 
proceeds  of  a  policy  ? 

12.  A  large  factory  employs  the  following  different  classes  of 
workers  : 

(1)  Clerical  staff,  male. 

(2)  Do.      do.    female. 

(3)  Factory  hands,  male. 

(4)  Do.      do.       female. 

It  is  proposed  to  establish  a  pension  fund  to  include  all  classes,  in 
which  the  pension  and  contributions  are  calculated  as  a  percentage  of 
the  salary  received.  Discuss  the  equity  of  this  arrangement. 
Consider  the  cases  of  the  pension  being  based  on  a  uniform  percentage 
for  each  year  of  service  of  {a)  average  salary,  (J))  final  salary. 

How  does  the  Shop  Clubs  Act,  1902,  attect  the  status  of 
such  a  fund  ? 
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13.  In  connection  with  the  approaching  quinquennial  valuation 
of  a  life  office  a  committee  of  directors  has  been  appointed  to  revise 
the  securities  and  investments  constituting  the  assets  of  the  office. 
Assuming  that  no  special  enquiries  have  in  ordinary  cases  been  made 
as  to  such  securities  since  the  last  preceding  valuation,  state,  with 
reasons,  what  fresh  information  you  would  obtain  for  the  committee 
in  the  following  classes  of  securities  : 

(a)  Mortgages  on  the  fee  of  landed  property  ; 
'  (b)   Mortgages  on  freehold  house  property  ; 

(c)  Loans  on  personal  security. 

14;.  Describe  fully  the  system  of  records,  account.-  and  checks 
you  would  adopt  for  collecting  the  premium  income  of  a  life  assurance 
company,  and  for  verifying  the  fact  that  the  whole  of  the  premium.-? 
due  in  the  financial  year  had  been  brought  into  account  and  accounted 

for. 

15.  Explain  why  the  prices  of  bar  gold  and  bar  silver  in  the 
London  bullion  market  are  of  importance,  and  point  out  the  causes 
which  affect  them. 

10.  B\'  what  criterion  would  you  estimate  the  security  afforded 
by  a  specified  British  railway  preference  or  preferred  ordinary  stock, 
and  bv'  what  other  considerations  would  you  be  guided  in  forming  an 
opinion  of  the  eligibility  of  the  stock  as  an  investment  ? 

State  (a)  in  what  circumstances  a  preference  stock  of  a 
British  railway  may  be  quoted  at  a  higher  price  than  an  earlier 
preference  stock  of  the  same  raihvay  at  the  same  rate  of  interest ; 
(/>)  in  what  respect  the  preferred  ordinary  stocks  of  the  principal 
Scottish  railways  differ  from  tho.se  of  English  railways. 

Third  Paper. 

17.  A  sum  of  money  due  to  A  is  to  be  paid  to  him  by  cheque. 
Enumerate  the  various  ways  in  which  the  cheque  may  be  drawn  and 
cixjssed,  explaining  the  precise  legal  effect  of  each. 

Define  the  expressions  "certified  cheque",  "bankers'  draft." 
"What  are  the  legal  eifects  of  such  documents  ?  In  what  classes  of 
transactions  are  the}'  generally  employed,  and  why  ? 

Discuss  the  nature  and  effect  of  the  form  uf  document 
commonly  described  as  "  cheque  with  receipt  attached." 

18.  A  life  office  has  advanced  a  sum  of  money  on  security  of  the 
absolute  reversion  to  a  certain  trust  fund,  the  advance  being  only  a 
small  proportion  of  the  present  value  of  the  reversion.  Discuss  the 
remedies  open  to  the  olRce  in  the  event  of  the  intei'est  not  being 
duly  paid. 

In  what  circumstances,  if  any,  and  subject  to  what  conditions, 
would  it  be  possible  to  allow  the  loan  to  continue  indefinitely, 
capitalizing  the  interest  as  it  periodically  becomes  due  ? 

If  an}'  interest  be  capitalized,  discuss  the  position  as  regards 
income  tax  on  such  interest. 
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10.  State  the  provisions  of  the  Friendly  Societies  Act,  1896, 
respecting  payments  to  nominees  of  members  of  a  registered  friendly 
society.  How  is  a  nomination  affected  if  the  nominator  subsequently 
makes  a  will  ? 

20.  An  invested  fund  amounting  to  £30,000  exists  for  the 
jjurpose  of  providing  pensions  to  certain  otlice  bearers  and  their 
si/ccesso}'s  in  office.  The  benelit  j)rovided  is  a  [jcnsion  of  £800  per 
annum  after  30  years  in  office.  The  fund  earns  an  average  rate  of 
interest  of  3  jier-cent  on  its  investments,  and  is  augmented  each  year 
by  an  additional  fixed  sum  of  £500  per  animm.  On  the  death  or 
resignation  of  an  existing  officer  his  place  is  tilled  by  a  new  officer 
at  an  average  age  of  30.  The  entry  and  present  ages  of  the 
existing  members,  15  in  number,  are  known.  The  power  of  granting 
the  above  pensions  is  a  discretionary  one,  but  it  is  desired  to  convert 
this  power  into  a  compulsory  obligation.  How  would  you  decide 
Avhether  such  a  proceeding  were  financially  sound,  assuming  that 
there  would  be  no  resignations  before  the  completion  of  the  stated 
term  of  years,  and  that  thei-e  are  no  pensioners  at  ])resent  on  the 
fund? 

21.  Describe  what  30U  consider  the  most  satisfactory  method  of 
registering  and  keeping  notices  of  assignment.  What  course  would 
you  adopt  in  regard  to  constructive  notices,  and  why  ? 

Draft  a  form  of  letter  to  be  used  in  reply  to  enquiries  as  to 
the  notices  affecting  a  polic}'. 

22.  Discuss  the  principal  causes  that  affect  the  amount  of  the 
profits  of  a  London  joint-stock  bank. 

23.  The  directors  of  a  life  office  have  ordered  the  purchase  at 
certain  prices  of : 

(a)  £10,000  debenture-stock  of  a  certain  English  railway  ; 

(b)  $50,000  gold  bonds  of  a  certain  American  railroad. 

E.\plain  in  detail  how  you  would  proceed  to  carry  out  the 
order  in  each  case,  giving  full  particulars  of  all  documents  that  should 
come  under  your  notice,  and  stating  what  examinations  or  checks 
should  be  applied  to  each. 

24!.  Specify  the  various  methods  adopted  by  life  assurance 
companies  for  the  temjjorary  investment  of  surplus  funds  which 
may  be  required  at  short  notice.  Mention  their  respective  recom- 
mendations, and  state  what  form  of  securitj'  would  be  held  in  each 
case. 
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PROCEEDINGS   OF   THE   INSTITUTE.— Session  19U.5-iyO«;. 

First  Ordinarij  Meeting,  27  November  1905. 

The  first  ordinary  meeting  of  the  Session  1905-19U6  was  held  at  the  Hall 
of  the  Institute,  on  the  27th  day  of  November  1905. 

The  President  (Mr.  Henhy  Cockbukn)  in  the  Chair. 

Papers,  entitled :  (a)  "  On  the  Valuation  in  Groups  of  Whole-Life 
Policies  by  Select  Mortality  Tables",  by  Mr.  George  King;  (/>)  "Notes  on 
an  Appro.ximate  Method  of  Valuation  of  Whole-Life  Assurances,  with 
Allowance  for  Selection  ",  by  Mr.  T.  G.  Ackland  ;  (c)  '•  On  a  Property  of 
the  0^^')  Select  Tables,  and  its  application  to  the  Valuation  of  Whole-Life 
Policies",  by  Mr.  0.  F.  Diver,  M.A. ;  were  taken  as  read. 

The  following  gentlemen  took  part  in  the  discussion: — Messrs.  G.  J. 
Lidstone,  R.  P.  Hardy,  H.  H.  Austin,  E.  C.  Thomas,  S.  G.  Warner, 
J.  Bacon,  and  AV.  P.  Phelps. 


Second  Ordinary  Meetiny,  18  December  1905. 
The  President  (Mr.  Henby  Cockbue>-j  in  the  Chair. 

Messrs.  William  Adamson,  F.F.A.  ;  Fiulay  James  Cameron,  F.F.A.  ; 
and  James  Murray  Laing,  F.F.A.,  were  duly  elected  Associates  of  the 
Institute. 

A  paper  entitled  "  Canadian  Vital  Statistics  :  with  particular  reference 
tu  the  Province  of  Ontario  ",  by  Mr.  M.  D.  Grant,  B.A.,  of  Ottawa,  was 
read  in  abstract  by  Mr.  Todd,  Honorary  Secretary. 

The  following  gentlemen  took  part  in  the  discussion  :^Messrs.  A.  G. 
Hemming,  R.  Todhunter,  G.  King,  E.  Woods,  J.  D.  Watson,  and  S.  G. 
Warner. 


Third  Ordinary  Meeting,  29  January  1906. 
The  President  (Mr.  Heney  Cockbubx)  in  the  Chair. 

Mr.  Alexander  Latta,  F.F.A.,  wa^  duly  elected  an  Associate  of  the 
Institute. 

A  paper  entitled  "  The  Variations  in  Masculinity  under  different 
Conditions  ",  by  Mr.  J.  N.  and  Dr.  C.  J.  Lewis,  was  read. 

The  following  gentlemen  took  part  in  the  discussion:  —  Messrs. 
T.  E.  Young,  W.  P.  Elderton,  C.  D.  Higham,  and  A.  W.  Watson. 


Fourth  Ordinary  Meeting,  26  February  1906. 
The  President  (Mr.  Hexky  Cockbubn)  in  the  Chair. 

Mr.  Percy  King  Padday,  F.F.A.,  was  duly  elected  an  Associate  of  the 
Institute. 

A  paper  entitled  "  On  a  Form  of  Spurious  Selection  which  may  arise 
when  Mortality  Tables  are  amalgamated",  by  Mr.  W.  Palin  Elderton,  was 
read  by  the  Author. 

The  following  gentlemen  took  part  in  the  discussion  : — Messrs.  G.  Green 
J.  Bacon,  T.  G.  Ackland,  H.  P.  Calderou,  and  S.  G.  Warner. 
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Fifth  Ordinary  Meeting,  26  March  190t>. 
The  President  (Mr.  IIenky  CocKurBN)  in  the  C'liair. 

A  piiper  eiititletl  "  Soiiie  Aspects  of  ]{o<,'istrati()ii  of  Title  to  Land  ",  by 
y[Y.  J.  R.  Hart,  was  read  in  abstract  In-  the  Author. 

The  follo\vin<»  gentlemen  took  part  in  the  discussion  : — Messrs. 
W.  C.  Sharnian.  .1.  15.  Gillison.  A.  W.  Findlay,  J.  E.  Faulks  ;  and 
Messrs.  J.  S.  Kuhinsteiu  and  H.  Ross  Giles  (visitors). 


Sixth  Ordinary  Meeting,  30  April  1906. 
The  President  (Mr.  Henky  Cockbubn)  in  the  Chair. 

Messrs.  Albert  George  Scott  and  James  Charles  Wardrop  were  duly 
elected  Associates  of  the  Institute. 

A  paper  entitled  "  Reversionary  Securities  as  Investments ",  by 
Mr.  C.  R.  V.  Coutts,  was  read  by  the  Author. 

The  following  gentlemen  took  ])art  in  the  discussion: — Messrs.  J.  D. 
Watson,  A.  Levine,  R.  R.  Tilt,  S.  G.  Warner,  W.  P.  Pulley,  F.  E.  Colenso, 
and  the  President. 


The  Fifty-ninth  Annual   General  Meeting,  11  June  1906. 

The  President  (Mr.  Henby  Cockbubn)  in  the  Chair. 

The  proceedings  at  the  Annual  General  Meeting  will  be  found  on 
page  397. 

REPORT,     1905-1906. 

The  Council  have  the  pleasure  to  report  to  the  members  upon  the 
progress  of  the  Institute  during  the  session  of  1905-ltK)G.  the  lift^'- 
eighth  year  of  its  existence. 

There  has  been  an  increase  of  11  in  the  number  of  members,  as 
compared  with  the  previous  year.  At  the  end  of  the  official  year  in  which 
the  Institute  was  incorporated  by  the  Royal  Charter  the  number  of  members 
was  434,  while  ten  years  later,  at  31  ]\Iarch  1895,  it  was  775.  Since  that 
time  the  numbers  have  been  as  follows: 

On  31  aiarch  1896,  788, 

1897,  826, 

1898,  860, 

1899,  834, 
19a),  822, 

1901,  818, 

1902,  842, 

1903,  828, 

1904,  856, 

1905,  881, 

1906,  922. 
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Tlie  following  schedule  shows  the  additious,  changes,  aud  losses  in  the 
meiabershiii,  which  have  occurred  during  the  j'ear  ending  31  March  last  : 

Schedule  of  Membership,  31  March  1906. 


1 

Associates  iStulent^j 

i 

Corres- 
]>oudiiig 
Members 

22 
21 

=  ) 

ToUl 

881 
50 

i.  Number    of     Mcuibci-s 
in    each     class     on 
31  March  1905 
ii.    Withdrawals  bv 

(1)  Death    .    '     . 

(2)  Kesicrnation    or 

otherwise  . 

iii.   Additious  to  Mciubi'rsliiji 

(1)  By  Election  . 

(2)  By  Order  of  Council 

(3)  By  Re-iustatenient 

iv.  Transfers 

(1)  By  Examination: 

from  Associates 
to  Fellows 

(2)  By  Exuniinatiou: 

from    Students 
to  Associates    . 

V.  Number    of    ^Members 
in    each     class    on 
31  March  1906 

1 

226 
4 
3 

282 

4 

13 

350 

1 

24 

1           219 
... 

''.      1         2 

265 
6 

i 

325 

76 
6 

831 

91 

922 

1           221 
11 

272 
11 

407 

21 

1            232 

261 

... 
40 

407 
40 

21 

922 

1            232 

301       1     367 

21 

922 

llo  candidates  have  been  admitted  as  Probationers,  and  61  as  Students 
conditionally  on  their  passing  Part  I  of  the  Examinations.  These  are  not 
included  in  the  above  Schedule  of  Membership. 

The  Council  have,  with  great  regret,  to  report  the  loss  by  death,  since 
the  last  Annual  Meeting,  of  four  Fellows,  Mr.  H.  R.  Cockburn, 
Mr.  F.  A.  Curtis,  3Ir.  A.  Heiidriks,  and  Mr.  R.  Thomson  ;  three 
Associates,  Mr.  L.  J.  Park,  Mr.  T.  J.  Pound,  and  Mr.  Edward  Woods  ; 
and  one  Student,  Mr.  A.  Macmillan. 

Mr.  Augustus  Hendiiks  had  long  been  a  well-known  and  prominent 
Member  of  the  Institute,  and  his  death  has  caused  a  widesjiread  feeling 
of  loss  among  his  many  friends.  He  became  a  Fellow  of  the  Institute 
in  lSo4,  and  was  President  during  1892-1893. 

The  Annual  Subscriptions,  together  with  admission  and  other  fees, 
amounted  to  £2,169.  7s.  6d..  as  compared  with  £2,050.  7s.  received  in 
the  previous  year.  The  total  Income  for  the  year  was  £2,942.  15*-.  9(/., 
and  the  total  Expenditure  £2,193.  ll.y.  id.  The  Revenue  Account  and 
Balance  Sheet  are  given  herewith  {i)p.  392-393). 


[^Continued  uii  page  394.] 
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"Bx. 


Revenue  Account  for  th 


Aniount  of   Funds  at  llii"  beirinniii;,'  ol'  tliu  year  made  iijt  as  £  *.  d. 
under — • 

General  Fund 8,247  8  -A 

Messciif;er  Lepaey  Fund                  380  5  11 

Brown  I'ri/.e  Fund 261  9  8 


Hritisli  OIKces  V^iiluation  Tables  Kx|M'n.se.s   Fund 
Kxaniiuatiuu  Fees  in  liand     .... 

Sul).serij)tions — 

Fellows  ....... 

Associates     ....... 

Students        ....... 

Probationers  ...... 


Two  Annual  Subscriptions  I'oniiiounded  i( 
Fines  for  Ke-instatenient 
Application  Fees — 

Associates      ...... 

Students        ...... 

Probationers  ..... 


8,889 

3 

11 

-.n-i 

1- 

U 

219 

18 

U 

660 

9 

0 

589 

1 

0 

387 

9 

0 

80 

6 

6 

1,717 

5 

6 

42 

0 

0 

5 

5 

0 

12 

12 

0 

.J7 

4 

6 

41 

9 

6 

9,451 


E.\.amiuatiou  Fees  for  year  1905  . 

Lecture  and  Class  Fees         .... 

Contributions   of   Companies    to    IJritisli    Ottit 

Tables  E.xpenses  Fund 
Sales  of  Publications — 

.Tourual  ..... 

Te.\t-Book,  Part  1  .  .  . 

Te.xt-Hook,  Part  II        . 

(iovernnient  Annuity  Tables 

Select  Life  Tables 

Sliort  Collection  of  Actuarial  Tables 

Hardy's  Friendly  Societies    . 

Legal,  Financial,  and  Statistical  Lectures 

Transactions  of  Second  International  Cong 

Syllabus  and  Examination  Questions 

Britisli  (Offices  Life  Tables    . 
Dividends  and  Interest — 

General  F'und         ..... 

Messenger  Legacy  Fund 

Brown  Prize  F\ind         .... 

British  Offices  Valuation  Tables  Expenses 


N'aluation 


P'und 


182  9 

<) 

39  6 

0 

133  8 

5 

1  14 

4 

0  14 

•> 

8  10 

10 

1  11 

4 

5  16 

9 

8  15 

0 

8  0 

10 

79  7 

10 

246  9 

1 

11  8 

2 

7  16 

11 

7  3 

7 

1,764  10 


111     G 

26     5 

314  11 


169  14 


17 


£12,591     9 


General  I'und 
Messenger  Legacy  Fund 
Accumulated  Dividends 

Brown  Prize  Fund 
Accumulated  Dividends 


LIABILITIES. 


£  s.  d. 

233  9  2 

158  4  11 

200  0  0 

69  6  7 


Britisli  Offices  Valuation  Tables  Fixpcnscs  Fund 

Examination  Fees  for  year  1906. 

Sundry  unjiaid  accounts     ..... 


Balance  ISheei 


£      s.    d.       £ 
9,018     0     3 

391  14     1 


269     6     7 
221     6     5 


9,900    7 
150    3 
65    6  1 


£10,115  17 
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yefir  ending  81   March   190G 


«r. 


£ 

*. 

d. 

£• 

s. 

(/. 

Journal — 

Printing  of  Xos.  220,  221,  222,  and  223 

4.'57 

18 

11 

Clerical  assistince          ...... 

60 

0 

0 

Kxpenditarc  on  accoiint  of  Index  to  Forty  Volnnies 

26 

2 

6 

544 

1 

. 

0 

Library — 

Binding,  Purchases,  and  Index  Cards    . 

41 

11 

3 

Pulilications'  Account — Bindino-  .... 

15 

16 

8 

Meetings 

47 

4 

1 

Examination  charges 

83 

3 

2 

Lecturer,  and  Tutors  for  classes  in  Parts  I  :ind  11 

386 

8 

0 

Legnl  charges       ....... 

5 

18 

10 

Office  Expenditure — 

Kent 

600 

0 

0 

Salaries  and  Pension      ..... 

347 

I 

u 

House  expenses 

76 

17 

1 

Corporation  Duty  ...... 

12 

0 

6 

Fire  Insurance      ...... 

28 

12 

0 

Stationery  and  Printing         .... 

139 

16 

4 

Postage  and  Telegrams          .... 

40 

19 

3 

Furniture  and  Fittings           .... 

6 

15 

2 

Sundries        ....... 

6 

18 

1 

— 

1,259 

5 

5 

I 

Corporation  ........ 

28 

13 

6 

Expenditure  on  account  of  tlie  Volume  of  British  Offices 

5 

Valuation  Tables 

279 

0 

0 

Amount  of  Funds  at  the   end  of  the   year,  as  per   Balanct 

Sheet '        .         . 

9,900 

7 

4 

I 


Examined  and  found  correct  1  May  1906. 


\V.  M.  MOXILAWS.      •) 
GEO.  A.  BROWX. 
HUGH  LUGTOX.  3 


Av.dHorx. 


£12,591     9    8 


31  March  1906. 


ASSETS. 

N'atal  3  jier-cent  Inscribed  Stock  (£3,000),  cost      .... 

Metropolitan  Railway  3i  per-cent  Debenture  Stock  (£1,200),  cost 
jreat  Eastern  Railway  4  per-cent  Debenture  Stock  (£1,200),  cost 
ireat  Xorthem  Railway  Preferred  Ordinary  Stock  (£1,000),  cost 
ireat  Western  Railway  4i  per-cent  Debenture  Stock  (£1,350),  cost 
-'ash  on  Deposit  Account        ........ 

Jash  on  Current  Account        ........ 


£      a. 

d. 

2,846     6 

0 

1,185  11 

3 

1,546     6 

4 

1,142  11 

9 

1,999  15 

1 

620     2 

4 

775     4 

6 

The  Institute  also  possesses  certain  copyrights"! 
and  stocks  of  publicatioiis  (see  p.  394).     J 

Examined  and  found  correct,  1  May  1906. 


W.  M.  MOXILAWS, 
GEO.  A.  BROWX, 
ht:(;h  T.TTrjTov 


Auditors. 


£10,115  17     3 
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The  stock   in  haiul  ot'  the  Institute  piihlications   on   ;U    Murcli   was  as 
follows  : 

X".  of  Copies  Dcsciiiilidii  nf  Work 

J 2,737         ....         I'aits  ot  ./o«rM«/. 
501         ....         Index  to  Vols.  1  to  10. 
980         ...  .  „       to  Vols.  21  to  30. 

867         ...         .         Text-Book,  Tart  1  (New  Edition). 
1,238         ....  „  Tart  11  (.Second  Edition). 

683  ....  Government  Joint- liifc  Annuity  Tables. 

766         ...  .  Select  I/iie  Tables. 

334         ....         A  Short  Collection  of  Actuarial  Tables. 
211  ....  Messenger  Prize  Essay  (Friendly  Societies). 

13  in  cloth         )  (  Lectures  on   Finance  and   Law   (Clare  and 

2,903  in  paper      )   •         •      \      Wood  Hill). 
1,641  ....  Lectures    on    the    Conii)anies    Acts    (A.   C. 

Clauson). 
1,589         ....         Lectures  on  the  Law  of  Mortj^age  (W.  G. 

Hayter). 
814         ....         Lectures   on  the   Measurement   of   Groups 

and  Series  (A.  L.   Bowley). 
696         ....         Transactions  of    the    Secon<l    Interiiatlnnal 

Congress  of  Actuaries. 
2,347         ....         Syllabus  and  Examin.ation  Questions. 

The  following  jjapevs  were  submitted  .at  the  .sessional  meetinj^s  of 
the  In.stitute,  namely  : 

27  Novemher   1905.— "  On  the  Valuation  in  Groups  of  Whole-Life 
Policies  by  Select  Mortality  Tables." — Mr.  Geort^e  King. 

"  Notes  on  an  Approximate  Method  of  Valuation  of 
Whole-Life  Assurances,  with  allowance  for  Selection." — 
Mr.  T.  G.  Ackland. 

"On  a  property  of  the  0'^"  Select  Tables,  and  its  application 
to  the  Valuation  of  Whole-Life  Policies."— Mr.  O.  F.  Diver,  ]\I.A. 
18  Decemher  1905. — "Canadian  Vital    Statistics;    with    particular 
reference  to  the  Province  of  Ontario." — Mr.  M.  D.  Grant,  B.A. 

29  January  1906. — "  The  Variations  in  Masculinity  under  Different 

Conditions." — Mr.  J.  N.  and  Dr.  C.  J.  Lewis. 
26  Fehruavy  1906. — "  On  a  Form  of  Spuinous  Selection  which  may 

arise  when  Mortalitj'  Tables  are  amalgamated." — ^Ir.  W.  Palin 

Elderton. 
26  March  1906. — "  Some  Aspects  of  Registration  of  Title  to  Land." — 

Mr.  J.  R.  Hart. 

30  April    1906. — "  Reversionary    Securities     as    Investments." — 
Mr.  C.  R.  V.  Coutts. 

For  the  Examinations  held  in  the  United   Kingdom  and  the  Colonies 

on  20,  21,  23,  and  24  April  last,  297  entries  were  received,  namely  : 

131  for  Part       I. 

98    „       ,.        II. 

49    „       „      III. 

19    .,       „       IV. 

The  I'esults  of  the  Examinations  will  be  duly  announced.*  The  Council 
warmly  acknowledge  the  valuable  services  of  the  Honorary  Examiners  and 
Supervisors. 

An  alteration  has  been  made  in  the  Rules  regulating  the  Examinations, 
which  will  permit  the  Council  to  grant  exemption  from  the  necessitj'  of 

*  These  results,  for  the  United  Kingdom  and  Colonics  combined,  are  given 
on  pp.  395-7. 
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passing  Part  I  of  the  Examinations  to  graduates  in  mathematical  honours 
of  any  Universit}'  in  the  British  Empire.  This  privilege  has  hitherto  heen 
confined  to  graduates  of  UnivL-rsities  in  the  United  Kingdom,  and  its 
extension  is  justified  hy  the  important  increase  in  the  number  of  our 
Colonial  Members. 

Mr.  George  King  has  completed  a  course  of  twenty- four  lectures 
on  the  actuarial  subjects  of  Parts  III  and  IV  of  the  examinations.  The 
lectures  have  been  well  attended,  and  have  proved  a  valuable  and  instructive 
addition  to  the  educational  system  of  the  Institute. 

The  Council  have  in  preparation  further  Monetary  Tables,  based  on 
the  British  Offices'  Experience.  The  calculations,  which  are  well  advanced 
tow.nrds  completion,  have  been  placed  under  the  supervision  of  a  small 
committee,  consisting  of  3Iessrs.  K.  P.  Hardy,  T.  G.  Ackland,  and 
G.  J.  Lidstone.  The  thanks  of  the  Institute  are  due  to  these  gentlemen 
for  kindly  undertaking  this  work,  and  the  result  of  their  labours  should 
form  a  valuable  addition  to  the  volumes  already  placed  in  the  hands  of  the 
Members  by  the  Joint  Committee. 

The  Council  have  also  in  hand  a  new  edition  of  the  printed  catalogue  of 
the  Library',  and  an  index  to  the  first  forty  volumes  of  the  Journal. 


EXAMINATIONS,    190C. 

Examinations  were  held  on  the  20th,  21st,  23rd,  and  24th  of  April, 
1906,  in  the  United  Kingdom  and  the  Colonies,  at  London,  Liverpool, 
Edinburgh,  Dublin,  Adelaide,  Melbourne,  Sydney,  Montreal,  Toronto, 
Ottawa,  with  the  following  results,  the  names  in  each  class  being 
arranged  in  alphabetical  order: — 


Part  I. 

One  hundred  and  thirty-one  candidates  sent  in  their  names,  of  whom 
one  hundred  and  twenty-one  presented  themselves,  and  sixty-five  passed, 
namely  : — 

Class  I  : 


Anderson,  P.  D. 
Davis,  A.  P. 

Emery,  AV.  S. 
Ferguson,  T.  R. 
Gunningham,  S.  J. 
Hilbery,  R.  W. 


Woodall.  E.  A. 


Kine.  Y.  M. 
Lohan,  J.  J. 
Peter,  J.  C. 
Simmonds,  R.  C. 
Stephenson,  H.  R. 
Vaughan,  H. 


Class  II: 


Abdul -Ali,  S. 
Bennett,  H.  G. 
Bolt,  J.  C. 
Breeds,  A.  H. 
Brown,  P.  G. 
Doucet,  G.  D. 
Doyle,  J.  P. 
Emmerson,  W.  H.  R. 
Foster,  J. 
Foster.  \V.  J. 
Frost,  C.  F. 


Handford,  J.  .1.  W 
Jerrold,  A.  L. 
Johnstone,  W.  D. 
Leigh,  W.  L. 
Lewis,  D.  H. 
McCulloch,  J.  A. 
Mackenzie,  D.  R. 
Martin,  W.  A. 
Nathan,  E.  B. 
Priestman,  B. 
Tvlt-r,  V.  W. 
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III: 


Allport,  R.  N. 
P.iown,  J5.  (J.  IF. 
Cooper,  .1.  L. 
Dubbio.  J.  A. 
Dmke.  ,].  W. 
Fender,  W.  M. 
Fleming,  A.  L. 
Hall,  J.  V.  L. 
Harrison.  11.  J. 
Hnstwitt,  W.  E. 
Kearns,  W.  N. 
Kidd,  A.  B. 
Le  Rossignol,  L.  F. 
Lolley,  C.  F. 
McCall,  R. 


Maunder,  II.  E. 
Naisraitli,  K.  E. 
Needell,  B. 
Patrick,  W.  S. 
Rose,  G.  M. 
Ruddle,  P. 
Selmer,  C.  F. 
Sutton,  M.  W. 
Thomson,  E.  H. 
Van  Homrigli,  G.  M. 
Warhnrst.  .1. 
Watson,  A.  D. 
Watson,  J.  A. 
Williamson,  W.  W. 
Yeomans,  E.  C. 


Paet  II. 

Ninety-eight   candidates    sent    in   their    names,    of  whom    eightj'-nine 
presented  themselves,  and  sixteen  passed,  namely:  — 

Class  I: 
Thompson,  J.  S. 

Class  II. 


Davis,  M. 


Blake,  F.  S. 
Blehl,  E.  M. 
Boag,  H. 

Bon-ajo,  E.  J.  W. 
Bromby,  W. 
Burrows,  G.  E. 


Class  III: 


Thomson.  F.  R.  T. 


Portch,  A.  G. 


Carter,  G.  S. 
Defries,  F. 
Fielder,  W.  C. 
Fippard,  R.  C. 
Latham.  P.J. 
Smither,  H.  B. 


Part  III. 

Forty-nine    candidates    sent     in     their    names,    of    whom    forty-five 
presented  themselves,  and  twelve  passed,  namely  : — 

Class  I: 
None. 

Class  II: 
None. 


Carter,  N.  J. 
tCatchlove,  C.  H.  L. 

Clinton,  L.  E. 
fCourt,  A.  G.  D. 
fDenmead,  J.  C. 
tEbihara,  K. 


Class  III: 


Laing,  J.  M. 
tMay,  W.  T. 
fSymmons,  F.  P. 

Traversi,  A.  T. 
t Wares,  H.  W. 
t Young,  A.  S. 


Those  maikiil  (t)  have  now  eompletpil  the  Examination  for  the  Class  of  Fellow. 


1906.]        Proceedings  at  the  Annual  General  Meeting.  397 

Pabt  IV. 
Nineteen  candidates  sent  in  their  names,  of  \Yliom  seventeen  presented 
themselves,  and  eleven  passed,  namely: — 

Class  I : 

None. 

Class  II: 
fCatchlove,  C.  II.  L.  i  fHumphrevs,  H.  T. 

fCui-tis,  W.  A.  I  tNeill,  S.B. 

Class  III: 
tAdlard,  S.  fEbihara,  K. 

Blanchard,  N.  fKelham,  C.  S. 

fCiilley,  A.  B.  tSpurgeon,  E.  F. 

tStewart,  L.  W. 

Those  marked  (t)  have  now  completed  the  Examination  for  the  Class  of  Fellow. 


PROCEEDINGS  AT  THE  ANNUAL  GENERAL  MEETING. 

The  Fifty-Ninth  Annual  General  Meeting  of  the  Institute  of 
Actuaries  was  held  at  Staple  Inn  Hall,  Holborn,  on  Monday  evening, 
11  June  1906,  Mr.  Henry  Cockburn  (the  President)  in  the  Chair. 

The  Report  of  the  Council  (given  on  p.  390)  having  been  taken  as  read. 
The  Peesident,  in  moving  the  adoption  of  the  Report  and  Accounts, 
said  that  one  of  the  first  things  which  struck  one  in  reading  the  report  was 
the  large  increase  in  membership,  a  total  of  922  having  now  been  reached, 
which  he  thought  was  the  largest  figure  the  Institute  had  ever  attained  to. 
That  was  due  very  largely,  as  would  be  seen,  to  the  number  of  students  who 
came  in  during  the  last  year.  Such  a  large  increase,  if  it  was  to  continue, 
opened  up  a  somewhat  serious  question,  and  taken  in  conjunction  with  the 
results  of  the  examinations,  as  to  which  he  would  have  a  word  to  say 
presently,  it  was  in  some  ways  almost  disquieting.  He  hoped,  however, 
there  was  a  brighter  side.  Certainly  there  was  no  intention  on  the  part  of 
the  Council  in  any  way  to  relax  the  standards,  and  all  that  could  be  hoped 
for  in  relation  to  the  want  of  success  recentlj'  shown  in  the  examinations 
was  that  the  education  of  the  candidates  would  come  up  to  the  required 
standard.  The  Institute  had  to  lament  the  death  during  the  year 
of  several  members,  including  four  Fellows,  Mr.  H.  R.  Cockburn, 
Mr.  F.  A.  Curtis,  Mr.  A.  Hendriks,  and  Mr.  R.  Thomson.  Mr.  Curtis, 
who  was  known  to  manj-  of  the  older  members,  had  been  in  retirement  for 
some  time,  and  they  had  not  seen  him  lately,  but  nevertheless  they  regretted 
his  loss.  The  name  of  Mr.  Augu.stus  Hendriks  was  one  which  recalled  a 
kindly  and  able  man,  who  was  not  only  known  to  the  members  of  the 
Institute  generally,  but  was  the  close  friend  of  many  of  them.  His  death, 
last  summer,  removed  one  whose  presence  would,  he  was  sure,  long  be 
missed  from  amongst  them,  for  there  was  no  more  kindl}'  nature  or  man 
whose  advice  and  opinion  could  be  more  relied  upon.  Turning  to  the 
accounts   it   would   be    found   that   the   funds   continued   to  increase,  the 
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Institute  now  possessing  rather  over  £9,000.  He  knew  it  was  the  opinion 
of  some  of  the  members  that  the  funds  were  increasing  more  rapidly  than 
was  requisite,  or  even  desirable,  but  at  the  same  time  he  would  like  to  point 
out  that,  in  his  own  opinion  at  least,  it  was  a  creditable  thing  for  a 
corporation  like  the  Institute  of  Actuaries  to  possess  a  certain  amount  of 
money ;  although  the  point  at  which  they  should  endeavour  to  prevent 
further  increase  might  be  a  matter  of  opinion.  The  Institute  was,  at  the 
present  time,  expending  a  certain  amount  of  money  in,  he  thought,  very 
useful  waj's.  For  one  thing,  the  fortieth  volume  of  the  Journal  would  be 
completed  with  the  issue  of  the  number  for  October  next ;  and  seeing  that 
the  existing  printed  indexes  only  went  as  far  as  the  thirtieth  volume,  the 
Council  had  decided  to  issue,  in  one  volume,  a  complete  index  to  the  first 
forty  volumes,  on  the  lines  of  that  of  volumes  xxi  to  xxx.  That  work  was 
well  in  hand,  and  it  was  hoped  to  get  it  finished  soon  after  the  publication 
of  volume  xl.  The  Council  also  projiosed  to  spend  some  money  in  producing 
a  new  library'  catalogue,  the  last  edition  of  which  was  printed  in  189-1.  That 
work  was  also  well  in  hand,  and  it  was  hoped  that  the  publication  would 
take  place  before  the  end  of  the  year.  In  such  ways  the  Council  were 
endeavouring  to  make  good  use  of  the  funds  and  the  income.  There  were 
other  ways  in  which  the  mouej'  might  be  used  which  had  been  suggested  by 
individual  members,  and  he  was  sure  that  any  suggestions  of  that  sort 
would  be  fully  considered  by  the  Council.  He  should  pass  on  to  whoever 
might  succeed  him  in  the  chair  the  various  proposals  which  had  been  made 
to  him  personall}'  in  that  connection.  The  papers  read  during  the  session 
ranged  over  a  fairl}'  wide  list  of  subjects,  and  he  thought  that,  on  the  whole, 
they  had  one  and  all  produced  good  discussions.  The  Institute  was  much 
indebted  to  the  authors  of  the  papers,  many  of  whom  appeared  in  that 
capacity  at  the  Institute  for  the  first  time.  Coming  to  the  examinations, 
the  general  result  as  regards  the  United  Kingdom,  could  not  be  said  to  have 
been  strikingly  satisfactory,  in  respect  of  three,  at  all  events,  out  of  the 
four  examinations.  The  question  of  the  want  of  success  in  the  examinations, 
as  measured  by  the  percentage  of  passes,  was  one  which  had  been  mentioned 
before  in  late  years,  and  he  assured  the  Members  that  it  was  constantly 
engaging  the  attention  of  the  Council.  There  were,  no  doubt,  various 
reasons  why,  as  compared  Avith  other  bodies,  the  percentage  of  passes  should 
be  relativelj'  small.  For  one  thing,  there  was  nothing  to  prevent  a  man 
going  up  ten  times  if  he  liked  for  an  examination;  he  was  not  precluded 
by  one  or  more  failures  from  trying  again,  and,  therefore,  there  was  alwa3's 
a  certain  temptation  for  a  man  who  was  not  very  fully  prepared  to  present 
himself  for  examination  experimentally.  That,  perhaps,  was  not  a  ver^' 
satisfactory  state  of  things,  but  the  whole  question  would  be  watched.  The 
Institute  had  the  advantage,  during  the  past  year,  of  a  course  of  lectures 
from  Mr.  George  King,  which  had  been  very  well  attended,  and  he  was 
glad  to  think  they  might  hoi)e  to  have  a  similar  course  in  the  ensuing 
Session.  In  connection  with  the  examinations,  it  would  be  noticed  that 
the  Council  had  arranged  to  have  power  to  grant  exemption  from  the 
necessity  of  passing  Part  I  of  the  examinations  to  graduates  in 
mathematical   honours   of  anj-  University  in  the   British  Empire.       The 
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Council  thought  that,  looking  at  the  large  number  of  Colonial  members  of 
the  Institute,  it  would  be,  at  least,  a  graceful  act  to  help  their  friends  across 
the  seas  in  any  reasonable  waj-,  and  he  was  very  hopeful  that  that  new 
regulation  would  be  appreciated  by  their  numerous  membei"s  in  the  Colonies. 
He  had  already  mentioned  the  work  which  the  Library  Committee  had  in 
hand  in  relation  to  two  mattei-s — in  fact,  the  Library  Committee  was,  at  the 
present  time,  exceedingly  active.  Some  new  book-cases  had  been  obtained, 
which  were  greatl}'  needed,  and  the  whole  of  the  Library  was  being 
examined,  and  sorted  out  to  some  extent,  with  a  view  to  rendering  it  more 
useful.  The  Council  were  hopeful  that  by  the  end  of  September,  some 
prize  essays  would  be  sent  in,  in  response  to  the  circular  issued  last  year. 
The  competition  was  for  a  Messenger  prize  on  the  subject  of  "  The  Methods 
of  ascertaining  the  rates  of  mortality  amongst  the  general  population  of 
a  country,  district  or  town,  or  amongst  different  classes  of  such  population, 
by  means  of  returns  of  population,  births,  deaths,  and  migrations."  There 
was  one  matter  which  came  up  last  summer  to  which  he  should  like 
to  refer.  He  then  had  the  pleasure,  as  President  of  the  Institute,  of  serving 
on  the  Board  of  Trade  Committee  in  connection  with  what  were  called  Bond 
Investment  Companies,  and  he  thought  that  the  report  of  that  Committee, 
following  upon  the  work  generally  undertaken  by  it,  was  likely  to  be 
productive,  if  it  had  not  already  been  productive,  of  some  good  in  relation 
to  a  certain  form  of  investment  which  undoubtedh-  presented  some 
objectionable  features.  He  had  great  pleasure  in  moving  '•  That  the  Report 
and  Accounts  for  the  past  year  be  received  and  adopted." 

Mr.  Geoege  Kixg  said  the  honour  fell  to  him  on  the  j)resent  occasion 
of  seconding  the  motion  for  the  adoption  of  the  re^wrt  and  accounts.  He 
would  like  to  make  a  remark  on  two  points.  One  was  the  loss  the  Institute 
had  sustained  b\-  the  death  of  their  old  friend  Mr.  Augustus  Hendriks,  in 
connection  with  which  he  desired  to  add  the  expression  of  his  personal 
regret.  It  was  a  kind  destiny  that  threw  him  very  much  into  Mr.  Hendriks' 
society,  as  during  that  gentleman's  presidency  he  (Mr.  King)  had  the 
honour  of  being  Honorary  Secretary'.  It  was  a  very  strenuous  time,  because 
at  that  period  they  were  preparing  the  way  and  laying  the  foundation 
for  the  British  Offices  Tables.  A  great  deal  of  hard  work  in  that 
connection  was  shared  by  the  President  and  Honoi*ary  Secretary,  and 
that  brought  him  to  know  Mr.  Hendriks  very  well  indeed,  and  taught 
him  to  esteem  and  love  him.  He  deeply  felt  ilr.  Hendriks'  loss.  The 
other  point  he  wished  to  mention  was  with  regard  to  the  examinations  and 
the  students.  It  was  now  about  thirty  years  since  he  was  first  an  examiner, 
and  through  all  that  time  he  had  taken  the  greatest  interest  in 
the  educational  work  of  the  Institute,  as  Tutor,  as  a  member  for  many 
years  of  the  Examination  Committee,  and  more  recently  as  Lecturer  to 
the  younger  members,  and  he  felt  considerably  troubled  that  the  Institute 
did  not  seem  to  achieve  better  results  in  that  direction.  It  appeared  to  him 
the  difficulty  was  that  the  students  tried  to  load  their  memory  with 
knowledge,  and  did  not  give  enough  attention  to  thought.  It  was  very 
difficult  to  pass  the  examinations  and  become  a  qualified  actuar\-  if  one  only 
tried  to  remember  the  formulas ;    but  he  ventured  to  submit  that  it  was 
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easy  to  attain  these  ends  if  one  tliouj;lit  about  general  principles.  The 
formulas  would  ir  that  way  take  care  of  themselves,  and  he  wished  that 
the  younger  generation — not  only  in  the  actuarial  profession,  but  in  all 
professions  at  the  present  daj' — would  do  more  thinking  and,  perhaps,  less 
reading.  He  believed  thoy  would  make  themselves  much  more  efficient  in 
that  way,  and  would  really  attain  a  verj'  much  more  thorough  knowledge. 
He  was  very  pleased  to  know  that  the  Council  had  the  matter  before  them, 
and  was  sure  that,  as  they  had  alwaj's  tried  to  do  their  utmost  to  bring  up 
the  rising  generation  to  be  an  honour  to  the  jn-ofession,  the  Council  would 
do  their  very  best  to  find  a  means  of  getting  over  the  difficulty. 

The  resolution  was  put,  and  carried  unanimously. 
Election  of  Officebs. 

Messrs.  S.  J.  H.  W.  Allin  and  A.  C.  R.  Cockman  were  appointed 
scrutineers  of  the  ballot  for  the  election  of  officers  for  the  ensuing  year. 

While  the  ballot  was  proceeding,  Mr.  W.  T.  May  said  he  had  very 
much  pleasure  in  proposing  the  re-election  of  Mr.  G.  A.  Brown  and 
Mr.  Hugh  Lugton  as  Auditors  for  the  ensuing  year,  and  also  the  election  of 
Mr.  Stanley  Hazell.  The  Institute  were  very  much  indebted  to  the  retiring 
Auditors  for  their  services,  considering  how  arduous  and  imjwrtant  their 
work  was. 

Mr.  A.  S.  Young  seconded  the  motion,  which  was  carried  unanimously. 

The  Phesident  said  he  had  great  pleasure  in  informing  the  members 
that  the  ballotting  list  of  the  names  of  Fellows  recommended  by  the 
Council  for  election  had  been  passed  unanimously.  He  wished  his  successor, 
Mr.  W^-att,  a  very  happy  and  prosperous  reign. 

The  list  was  as  follows : — 

Fresident. 
Feank  Bebtband  Wtatt. 

Vice-  Presideii  ts. 
Ebnest  Woods.  I        Thomas  Gans  Ackland. 

Fbedebick  Schooling.  |        Geobge  Todd,  M.A. 

Go^(ncil. 
Thomas  Gans  Ackland.  Geobge  James  Lidstone. 
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Henby  James  Bakee. 
*Thomas  G.  C.  Bbowne. 

Henby  Cockbuen. 

Fbancis  Ebnest  Colenso,  M.A. 

Joseph  Ebnest  Faulks,  B.A. 

Duncan  Gumming  FBASEn,M.A. 

NiEL  Ballingal  Gunn. 

Ealph  Pbice  Haedy. 

Aethue  Geobge  Hemming. 

Chaeles  Daniel  Higham. 

Lewis  Feedebick  Hovil. 

William  Hutton. 
*Ai!eaham  Levine,  M.A. 


Henby  AVilliam  ]\Ianly. 

Geoffbey  Maeks. 

William  Peyton  Phelps,  M.A. 
*Edwaed  Aethue  Rushee. 

Geeald  Hemmington  Ryan. 

Feedebick  Schooling. 
*Edwaed  Robeet  Steakee. 

Geobge  Todd,  M.A. 
*Haeold  Moltke  Teouncee,  M.A. 

Samuel  Geoege  W^aenee. 

James  Doi^glas  Watson. 

Ebnest  Woods. 

Feank  Bebtband  Wyatt. 

Thomas  Emley  Young,  B.A. 


Treasurer. 
Geeald  Hemmington  Ryan. 

Honorary  Secretaries. 
Samuel  Geobge  Wabneb.  |        Joseph  Ebnest  Faulks,  B.A. 

*  Not  Members  of  the  previous  Council. 
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Mr.  F.  15.  "Wyatt,  who  received  a  hearty  welcome,  said  he  trusted  the 
members  would  allow  him,  on  behalf  of  himself  and  all  the  gentlemen  who 
were  to  be  associated  with  him  as  colleagues,  namely,  the  Vice-Presidents, 
the  Members  of  Council,  the  Treasurer,  and  the  Honorary  Secretaries,  to 
thank  them  most  heartily  for  electing  them  to  their  respective  posts.  It  was 
hardly  necessary  for  him  to  say  that  the  position  of  President  was  not  a 
sinecure,  but  whatever  work  was  attached  to  it  was  verj-  much  relieved  by 
tlie  constant  assistance  and  sympathy  of  those  who  worked  round  the 
Council  table.  He  had  had  the  pleasure  of  being  on  the  Council  for  nearly 
twenty  j'cars,  and  had  always  noticed  that  the  greatest  assistance  was 
accorded  to  the  President.  The  real  work  rested  with  the  members  of 
Council,  and,  if  he  might  say  so  without  offence  to  the  Council,  the  greatest 
work  of  all  rested  with  the  Honorary  Secretaiies.  He  was  sure  those  who 
had  filled  the  position  of  Honorary  Secretary  would  bear  him  out  when  he 
said  that  that  particular  work  was  constantly  growing,  and  required  a  great 
deal  of  time  and  attention.  If  he  might  be  allowed  to  say  a  few  words 
about  himself,  he  should  like  to  remark  that  he  could  scarcely  convey  to  the 
members  the  great  sense  of  gratitude  he  felt  at  having  been  promoted  to 
the  honour  of  President.  "\Mien  it  was  first  mentioned  to  him  that  he 
might  possibly  be  nominated  for  the  presidency,  he  was  inclined  to  stand 
aside,  as  he  felt  there  were  men  who  were  moi-e  worthy  than  he  wa.s  to  fill 
the  position  ;  but  if  he  could  not  rank  with  those  who  went  before  him,  he 
could  at  least  try  to  emulate  them.  He  would  like  to  remind  the  members 
that  seven  of  their  ex-Presidents — if  Mr.  Cockburn  would  allow  him 
to  call  him  an  ex-President — were  still  living.  One  of  the  oldest  of 
their  ex-Presidents,  Mr.  Bailey,  was  present  that  evening,  and  thej' 
all  hoped  he  would  be  there  for  many  years  to  come.  He  sincerely 
trusted  that  the  position  of  the  Institute  would  not  suffer  during  his  own 
term  of  office.  With  the  assistance  of  the  members  of  Council  he  should  do 
everything  he  possibly  could  to  maintain  the  prestige  of  the  Institute,  and 
if  opportunities  arose — and  he  had  reason  to  hope  they  would — he  would  do 
all  he  could  to  aid  in  the  expansion  of  its  sphere  of  usefulness.  He  again 
thanked  the  members  most  heartily  for  his  election. 

Mr.  A.  H.  Bailey,  who  was  received  with  cheers,  said  that  as  he  happened 
to  be  one  of  the  oldest  membei-s  of  the  Institute  he  desired  to  propose  a 
hearty  vote  of  thanks  to  the  retiring  President,  the  Vice-Presidents,  Council, 
Officers,  Examiners,  and  Supervisors,  for  their  ser%-ices  during  the  past  year. 
He  felt  sure  that  they  were  all  agreed  that  those  gentlemen  deserved 
a  hearty  vote  of  thanks,  but  in  proposing  it  he  wished  to  allude  to 
the  question  of  the  accounts,  to  which  the  President  referred  in  his  opening 
remarks.  He,  together  with  other  Fellows,  had  been  stnick  with  the  fact 
that  the  Institute  now  possessed  a  general  fund  of  over  £'9,000,  which  was 
increasing  at  the  rate  of  about  £800  a  year.  He  very  much  agreed  with 
some  of  the  President's  remarks,  and  did  not  think  it  was  any  part  of  the 
function  of  the  Institute  of  Actuaries  to  accumulate  money.  It  was 
necessary  that  the  Institute  should  have  a  fund  for  contingencies,  but  when 
that  fund  continued  to  increase,  as  it  was  doing,  he  thought  it  was  more 
than  was  required.     He  therefore   desired  to  throw  out  a  suggestion  for 
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the  consideration  of  the  Council,  whether  it  miglit  not  be  expedient  to 
reduce  tlie  subscriptions. 

Mr.  William  Hughes,  in  seconding  the  vote  of  thanks,  said  that  he 
had  himself  made  a  suggestion  to  the  President,  and  as  the  President  had 
not  mentioned  it  in  his  remarks,  perhaps  he  might  be  allowed  to  do  so. 
He  thoiight  it  would  be  very  useful  to  the  students  if  the  best  papers  in 
past  numbers  of  the  Journal  were  reprinted  in  a  convenient  form.  There 
might  be  some  difficulty  in  selecting  them,  but  that  difficulty  could  be 
overcome.  At  the  jn'esent  time  they  were  embedded  in  a  great  mass  of 
material,  which  was  more  or  less  ephemeral,  and  seldom  referred  to.  He 
spoke  a  little  feelingly  on  the  matter,  because  his  own  copies  of  the  Journal 
were  constantly  being  borrowed  by  his  student  friends,  and  he  found  when 
he  turned  over  the  volumes  that  they  were  exceedingly  worn  in  certain 
places,  showing  him  that  the  students  had  found  particular  papers  exceedingly 
valuable  in  their  studies.  He  thought  that  if  some  of  those  papers  could  be 
extracted  and  re-printed,  they  would  be  of  great  convenience,  and  handy  for 
general  reference.  He  thought  the  examiners  ought  to  receive  a  very  large 
share  of  the  vote  of  thanks,  for  theirs  was  a  very  onerous  and  troublesome 
task.  But,  at  the  same  time,  he  ventured  to  suggest  that  a  great  deal  of 
their  work  was  absolutely  useless  and  might  be  avoided.  The  number 
of  young  men  who,  as  the  President  had  said,  presented  themselves  when 
not  full}'  prepared,  was  very  numerous,  and  he  thought  they  might  be 
detected  before  the  examination,  so  that  the  examiners  might  be  saved  the 
trouble  of  looking  over  papers  that  were  absolutely  hopeless.  He  suggested 
that  some  means  might  be  devised  of  a  preliminary  viva  voce  examination 
by  the  tutors  or  by  some  other  officials,  which  would  rapidly  weed  out  the 
hopeless  candidates. 

The  resolution  was  then  put  and  carried  unanimously. 

The  Pbesidext,  on  behalf  of  the  Vice-Presidents,  the  Council,  Officers, 
Examiners,  Supervisors  and  himself,  sincerely  thanked  the  members  for  the 
hearty  vote  of  thanks  which  had  been  accorded  to  them.  He  would  speak 
more  freely  in  responding  to  the  motion,  knowing  as  he  did  that  the  great 
bxrrden  of  the  work  had  fallen,  not  upon  himself,  but  very  largely  upon  the 
Honorary  Secretaries  and  the  Examiners;  and  he  was  sure  that,  arduous  as 
their  work  was,  they  appreciated  and  were  encouraged  by  the  kindly 
sympathy  of  the  members.  As  the  present  was  the  last  meeting  at  which  he 
should  occupy  the  chair,  he  desired  to  thank  tlie  members  from  the  bottom 
of  his  heart  for  the  kindness  with  which  he  had  been  received  at  the 
meetings,  and  with  which  his  colleagues  on  the  Council  had  invariably 
responded  to  any  little  efforts  he  might  have  made ;  and  for  their  ready 
sympathj'  at  all  times.  It  was  indeed  something  to  have  been  the  President 
of  the  Institute  of  Actuaries,  and  although  he  could  not  perhaps  look  back 
upon  his  term  of  office  as  one  during  which  any  very  special  results  had 
been  achieved,  he  would  certainly  be  filled  for  the  rest  of  his  lifetime  with 
a  feeling  of  great  pride  and  satisfaction  at  the  remembrance  of  much 
kindness. 

Mr.  A.  E.  MoLYNEUX,  in  proposing  a  vote  of  thanks  to  the  Auditoi-s 
(Messrs.  W.  M.  Monilaws,  G.  A.  Brown,  and  Hugh  Lugton)  for  their  services 


1906.J  Additions  to  the  Library.  403 

during  the  past  3'ear,  said  that  now  the  Institute  had  a  membership  of  over 
900,  and  £'9,(»J  worth  of  funds,  the  management  of  the  accounts  was  a 
matter  of  some  importance.  Although  the  members  knew  the  accounts  were 
well  kept,  it  was  necessary  that  a  certificate  of  correctness  should  be  given, 
and  they  were  therefore  very  much  obliged  to  the  auditors  for  the  careful 
and  conscientious  work  they  had  done. 

Mr.  J.  H.  Baexes  seconded  the  motion,  which  was  carried  unanimously. 

The  Pbesident  then  announced  that  the  meeting  stood  adjourned  to 
Monday,  November  26th. 


Additions  to  the  Library. 

The  following  works  have  been  added  to  the  Library   since   the 
publication  of  the  Journal  for  October  1905: 

By  whom  presetUcd 
{when  not  purchased). 

Acconutants  and  Auditors,  Society  of 

List  of  Members,  &c.,  1905-6.  The  Society. 

Accountants,  Institute  of  Chartered,  in  England  and  Wales, 

List  of  Members,  1906.  The  Imtitute. 

Actuarial  Society  of  America. 

Trausactions,  1905-6.  The  Society. 

Containing  inter  alia — 

"  A    Note    on    Personal     Selection",    by    F.   H. 

Johnston. 
"  Relative    Results   of   Valuations    by    Different 

Methods",  by  D.  H.  Rose. 
"  A  Method  of  Verifyinsj  Valuation  Results",  by 

W.  H.  Peiler. 
"  Some   Suggestions   regarding  the  Education  of 

Actuarial  Students  and  the  future  activities 

of  the  Society",  by  A.  Hunter. 
"  An  Accumulation  Formula  for  Policy  Values", 

by  P.  C.  H.  Papps. 
"Note  on  Limit  of  Risk",  by  R.  Henderson. 
"  Mortality  among  Athletes  and  other  Graduates 

of   Yale   University",   by    J.  M.  Gaines  and 

A.  Hunter. 
"  An  Equitable  Method  of  keeping  the  Accounts 

of  '  Deferred  Dividends'  ",  by  R.  W.  Weeks. 
"  Note  on  Intervalnatiou",  by  S.  E.  Stilwell. 
"  A   New    Foi-m   of   Select  Mortality  Table ",   by 

M.  M.  Dawson. 
"  Double  Interpolation",  by  E.  E.  Hardcastle. 
"  Mortality  among  Graduates  of  the  Yale  Divinity 

School,  1825-72",  by  W.  M.  Strong. 
"A     Short     Survey    of    the    Methods     used     in 

Calculating  the  Expected    Mortality    of    an 

Insurance  Company",  by  R.  G.  Hunter. 
"  Group  Valuation   and  Mortality   Register",   by 

H.  Moir. 
"  Mortality  Experience  of  the  Travellei-s'  Insurance 

Company  according  to  Age  at   Death,  Cause 

of  Death,  and  Geographical  Distribution",  by 

H.  J.  Messenger. 
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Actuaries,  Facalty  of 

TiMiisactions,  l'JOo-6. 
Containing  iii/er  alia — 

"An    Analysis   of   tlic    Profit   from    Endowment 

Assurances",  by  J.  Cliatliiim. 
"Notes    on    Summation   and    Interpolation",  by 

A.  J.  C.  Fyfe. 
"  Notes  on  Ueccnt  Lcjr<il  Decisions  relating  to  Life 
Assurance",  by  J.  L.  Wark. 

Alleu  (£.  K.). 

The     Law     of     Corporate    Executors    and    Trustees. 
8vo.     1906. 


American  Mathematical  Society. 
Transactions,  1905-6. 

American  Statistical  Association. 
Transactions,  1905-6. 

Archer  (J,  A.). 

Tables  for  the  Repaymeut  of  Loans,  &c. 
Lai-gc  8vo.     1906. 


/>!/  whom  presenlal 
(irheii  ncl  purchased). 


The  Faculty. 


Fourtli  edition.  ) 
i 


Armitage-Smith  (G.). 

Principles  and  Methods  of  Taxation.     8vo. 


1906. 


Arnandean  (A.). 

Tables  des  Interets  Composes.  Annuities  et> 
amortissements  pour  des  taux  variant  de  dixiemes  ' 
en  dixiemes  et  des  epoques  variant  de  100  a  400  C 
suivant  les  taux.     4to.     Paris,  1906.  ) 

Assicnrazioni  Generali  in  Trieste,  The 

A  collection  of  all  the  blank  forms  used  at  the  Head  ' 
Offices  for  Life,  Fire,  and  Miscellaneous  branches  of 
Insurance.  Systematically  arranged,  and  contiiiued 
in  six  folio  cases. 

Die  Rechunngsgrundlagen.  Technische  Versicherungs- 
werte.     4to.     Trieste,  1905. 

Leitfaden  zum  Studium  der  Grnnds'atze  und 
Einrichtungeu  des  Versicherungswesens.  Her- 
aus2:egeben       von      E.     Horst.  Large      8vo., 

Pra^g,  1905. 

Pramieu-Tabellan  der  Lebensversicheruner.  Small  8vo. 
Trieste,  1902. 

Australian  Mutual  Provident  Society. 
Fifty-serenth  Annual  Iicport,  1906. 

Austria. 

Bericht  der  Arbeiter-L'nfall-Versicherungs-Anstalt  fiir  "^ 
das  Kiinigreich  Bolimen,  1904.  J 

Avebury  (Et.  Hon.  Lord). 

Happiness  and  Thrift,  being  the  substance  of  an  addivss  "^ 
to  the  Bookselki"s'  Provident  Institution.     1905.     ) 


Purchased. 

The  Society. 
The  Association. 

The  Publishers. 

Purchased. 

Purchased. 


The  Company. 


The  Society. 


The  Austrian 
Government. 


Henry  Cockburn. 
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Bachelier  (L.). 

Tlicorie  de  la  Speculation.     Paris,  1900. 
Tlieorie  Matlieiuatique  du  Jeu.     I'aris,  1906. 

Bankers. 

Journal  of  the  Institute  of  Bankers. 
List  of  Members,  1906. 


By  whom,  presented 
(when  ml  purclutsed). 


Barton  (P.  E.). 

Some   Questions   on   Baukinr 
8vo.     1906. 


with  Answers    thereto. 


The  Author. 


The  Institute. 


Purchased, 


The  Association. 

The  Permanent 

Committee. 

The  Belgian 

Government. 


A.  Quiquet. 

Purchased. 
Purchased. 


Belginm. 

Bulletin  de  "Association  des  Actuaires  Belies. 

Bulletin    du    Comite    })crmaneut    des    Congres    inter-  '^ 

nationaux  d' Actuaires.     1905.  3 

Compte  Rendu  des  Operations  et  de  la  Situation  de  la"^ 

Caisse  Generale  d'Epargne  et  de  Retraitc.     1905.    ) 

Bertraud  (J,). 

Sur  les  lois  dc  Mortalite  de  Clompertz  et  de  Makeham. ") 
(Academic  des  Sciences.     1888.)  J 

Biddell  (G.). 

Loans  of  Local  Authorities  (England  and  Wales).  Being  ^ 
a  practical  guide  to  the  borrowing  and  repayment  ^ 
of  money  by  local  authorities.     8vo.     1901.  3 

"  Biometrika." 

Vol.  IV,  containing,  inter  alia — 

"  Statistical  Studies  in  Immunity.     Smallpox  and 

Vaccination",  by  Dr.  J.  Brownlce. 
"Tables    for     facilitating     the     Computation    of 

Probable  Errors",  by  Winifred  Gibson,  B.  Sc. 
"  On   the   Correlation   between    Vaccination    and 

Smallpox  in  the  London  Epidemic,  1901-2 ", 

by  Dr.  F.  M.  Turner. 
"On  the  Mean  Duration  of    Life  of   Individuals 

dying     within     a     year     after     birth ",     by 

Dr.  R.  Pearl. 

Blackley  (M.  J.  J.). 

Thrift  and  National  Insurance  as  a  Security  against  \ 

Pauperism.     W^ith  a  memoir   of   the    late  Canon  f     tx  n    h 

Blackley  and  a  reprint  of  his  Essays.     Small  8vo.  (    ^^'"'-'^  Cockburn. 
1906.  ) 

Another  copy.  Purchased. 

Blaschke  (£.). 

Vorlesungen  iibcr  Mathematische  Statistik  (Die  Lehre  '^ 

von  den  Statistischen  Maaszahlen).    8vo.    Leipzig.  [-  The  Author. 

1906.  ) 

Bradshaw  (T.)  and  F.  Sanderson. 

Net  Premiums  and  Values  based  upon  the  graduated^ 
experience  of  Whole-Life  Participating  Assurances 
on  Male  Lives,  O'^  3  and    Si    por-ceut    interest,  V  The  Authors. 

including   Commutation   and  Valuation   Columns. 
8vo.     Toronto,  1905. 
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Broecker  (Dr.  H.) 
I)i 


By  whnm  presented 
(when  Ml  purchated). 


u  Gruiulziii,'e  dor  Li'liciisversichiTun^rstorlinik  in  "\ 
f,'eineiiivcrstamlliclicr  I);irstclluiitr  ftir  Ik'i'ufs-  > 
veruiittler  uud  Versichertc.     IJerliu,  1906.  j 


Canada 


Municipal  Debt  Statistics  of  the  Principal  Cities  and  "^ 
Towns.     Toronto,  1905.  ) 

Conant  (C.  A.). 

The   Principles   of   Money   and    Banking.      Two   vols. ") 
8vo.     1905.  j 

Davis  (P.  L.  H.). 

Tables  of  Loirarithnis    and  Anti-Logarithms     to 
decimal  places.     4to.     1905. 

Dawson  (U.  M.). 


tivc} 
i 


1905. 

Edwards  (J.). 

Differential  Calculus  for  Beginners.     8vo.     1903. 
Integral  Calculus  for  Beginners,  with  an  Introduction 

to   the    study    of    Differential    Equations.      8vo. 

1904. 


Elderton  (W.  P.). 

Notes  on  Statistical  Processes. 

Fawcett  (Mrs.  M.  G.). 


1905. 


Political    Economy    for    Beginners. 
Small  Svo.     190i. 


Ninth    Edition.  "^ 


Fox  ik.  W.),  C.B. 

The  Rating  of  Laud  Values.  Notes  upon  the  Proposals  "^ 
to  levy  Rates  in  respect  of  Site  Values.    Svo.    1906.  ) 

France. 

Bulletin  de  I'lnstitut  des  Actuaires  Francais. 

Le  Phenix  Conipaguie  d'Assui-ances  sur  la  vie.  Conipte  i 
rendu  des  Operations  an  31  Dec.  1905.  4to.  > 
Paris,  1906.  ) 

Germany. 

Veroffentlichungen  des  Deutsehen  Vercins  f iir  Ver-  "^ 
sischerungs-Wissenschaft.      1905-6.  ( 

Zeitschrift  des  Deutsehen  Vereins  fiir  Versicherungs-  C 
Wissenschaft.     1905-6.  ) 

Zeitschrift  des  Koniglich  Preussischen  Statistischen  "^ 
Bureaus.     1905-6.  > 

Goldziher  (C). 

Un  Criterium  pour  I'application  de  la  loi  de  Mortality  | 
de  Gompertz-Makeham.     Paris,  1905.  j 


The  Author. 


John  Mackat/ 
c^  Co. 


Purchased. 


The  Author. 


Comparative   Reserve   Tables.     American    Experience,  "^ 

3  and  3i   per-cent   interest.      Svo.      New    York,  >  The  Author. 

1905.      "  ) 

Practical  Lessons    in  Actuarial    Science,  with  Tables.  "^  T]     ^      f  f 

Two   vols.     Second   edition.      Svo.      New    York,  ■/■  J^ 

\  Company, 


Purchased. 

The  Author. 
Purchased. 

Purchased. 

The  Institute. 
The  Company. 

The  Society. 

The  German 
Government. 

The  Author. 
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Gollmer  (R.). 

Die  Todesursachen  bei  den   Vei*sicherteu  dor  Gotliaer"| 
Lebeusversicherungsbank,  1829-96.     Berlin,  1906.  \ 

Goschen  (Rt.  Hon.  Viscount). 

Essays  and  Addresses  ou  Economic  Questions  (1865- ") 
1893),  with  Introtluctory  Notes.     8vo.     1905.  j 

Harbaugh  (Dr.  C.  H,). 

Atljustei-'s  Manual  for  the  Settlement  of  Accident  and  ■) 
Health  Claims.    Small  8vo.    New  York.    N.D.         j 

Hart  (H.),  LL.D. 

The  Law  of  Banking,  with  an  Appendix   on  the  Law  "^ 
of  Stock  Exchange  Ti-ansactions.     8vo.     1906.        ) 


By  whom  prestnted 
{\rh':n,  not  purchased). 


The  Gofha 
Life  Office. 


Purchased. 


Purchased. 


Purchased. 


Hayward  (Dr.  T.  E.). 

An  Improved  Method  of  Constructing  Shortenetl  Life\ 
Tables  for  Public  Health  Comparative  Statistics. 
1905. 

On  the  Construction  and  L'se  of  Life  Tables  from  a 
Public  Health  point  of  view.     1902. 

On  the  Construction  of  Life  Tables,  and  ou  their 
Application  to  the  Comparison  of  the  Mortalitv 
from  Phthisis  in  England  and  Wales  during  the 
decennia  1881-90  and  1891-1900.     N.D. 

The  Mortality  from  Phthisis  and  from  other 
Tubercular  Diseases,  considered  in  some  aspects 
which  may  be  demonstrated  by  means  of  Life 
Tables.     1902. 


The  Author. 


Hemming  (G.  W.). 

An    Elementary    Treatise 


Integi'al  Calculus, 
bridge,  185i 


on     the    Differential    and  \ 
Second  edition.      8vo.     Cam-  ^ 


Heron  (D.). 

On  the  Relation  of  Fertility  in  Man  to  Social  Status,  "^ 
and  on  the  changes  in  tbis  relation  that  have  ^ 
taken  place  during  the  last  fifty  years.    Ito.    1906.  j 

Hewat  (A.). 

Actuarial  Eeporton  the  Widows'  Fund  of  the  Ministers  "^ 
of  the  Church  and  Professors  in  the  L'nivei-slties  of  ^ 
Scotland.     Edinburgh,  1901.  ) 

Hbckner  (G.). 

Uljer  die  Bedeutung  des  Deckungskapitals  im  Lebens- ") 
vei-sicherungs-Betrieb.     Berlin,  1905.  3 


A.  G.  Hemming. 


The  Author. 


Henry  Cockhurn. 


The  Author. 


Holland. 


Archief  voor  de  Verzekerings-Wetenschap.     1905-6. 
.Jaarboekje  van  de  Vereeniging  voor  Levensverzekering.  "^ 

1906.  J 

Medefleelingen  derVereeniging  voor  Levensverzekering.  ") 

1905-6.  ^    i 


The  Society. 
The  Algemeene 
JIaatschappiJ. 

The  Society. 
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Hoskold  (H.  G.). 

Eii,i,'iii(.rr's  Valuing  AssisUint.  Second  edition.  8vo. ") 
1U05.  ] 

luderinanr  and  Thwaites. 

Students'  Guide  to  tlie  Law  of  ileal  and  Persoual  "^ 
Property  and  Conveyaneint,'.  Fifth  edition,  by  i 
C.  Thwaites.     8vo.     190^.    '  ) 

Institute  of  Commercial  Research  in  the  Tropics. 
Journal  of  the,  1906. 

Insurance  Institute  of  Ireland. 

Journal,  190o-6,  eoutaiuing  infer  alia  — 

"Employers'    Liability   Insurance",  by  15.  C.  M. 
Kennedy. 

International  Congresses  of  Actuaries. 

New  York,  1903.    Transactions.    Two  vols.    8vo.    1905. 
Berlin,  1906.     Transactions.     Two  vols.     8vo.     1906. 

"  Journal  of  the  Federation  of  Insurance  Institutes." 

Vol.  VIII,  containing  infer  alia — 

"  Life  Assurance  Trading",  by  A.  D.  L.  Turnbull. 
"  Method  of  dealing  with  Under- Average  Lives", 

by  T.  B.  Macaulay. 
"  Methods   of   Division   of   the    Surplus    of    Life 

Assurance  Offices",  by  VV.  Tait. 
"  The  Use  of   Alcohol  as  affecting  Life  Assurance 

Eisk",  by  Dr.  N.  Carmicliael. 
"  Varieties  of  Life  Assurance",  by  M.  Fox. 


IJi/  whom  presented 
(when  not  purchased). 


The  Publishers. 


Purchased. 


The  Institute. 


The  Institute. 


Purchased. 


Purchased. 


I 


Lewis  (J.  N.  and  Dr.  C.  J.). 

Natality  and  Fecundity. 
Demography.     8vo. 


A  Contribution  to  National ') 
Edinburgh,  1905.  j 


Purchased. 


Life  Assurance  Medical  Officers'  Association. 

Transactions  1902  and  1903,  containing  iyiter  alia — 

"Tropical  Life  as  it  affects  Life  Assurance",  by 

Dr.  J.  Cantlie. 
"  On  the  Method  of  making  Advances  in  Imiiaired 

Lives",  by  Dr.  R.  H.  Fox. 
"  On    the    Relation      of    Ear    Disease     to     Life 

Assurance",  by  Dr.  J.  B.  Hall. 
"  Glycosuria   and    Diabetes   in   relation    to     Life 

Assurance",  by  Dr.  H.  Mackenzie. 
"  Emphysema  in  relation  to  Life  Assurance",  by 

Sir  I.  Owen,  M.D. 
"  Appendicitis   and   Insanity   in   relation   to   Life 

Assurance",  by  Dr.  G.  V.  Poore. 

Lodge  (A.). 

Differential   Calculus   for   Beginners.     With  an  Intro-  ") 
duction   by    Sir   Oliver   Lodge.       Second   edition.  /■ 


by 

Small  8vo.     1905. 


Purchased. 


Purchased. 
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London  Mathematical  Society. 
Proceedings,  1905-6. 

Mancliester,  Insurance  Institute  of 

Report  and  Proceedings,  190i-5. 
Containing  inter  alia — 

"  .Some  Phases  of  Insurance  Amalgamations",  by 

T.  B.  Sherwood. 
"Loans  in  connection  with   Life  Assurance",  by 

C.  Stevenson. 

Manes  (A.). 

Die  Arbeiterversicherung.     8vo.     Leipsig,  1905. 
Grundziige  des  Versichcrungswesens.    8vo.   Ibid.  1906.  ( 
Moderue  Versicherungs-Proljlenie.     Berlin,  1906.  ( 

Vei'sicherungswesens.     8vo.     Leipsig,  1905.  > 


By  whom  presented 
(ivhen  not  purchased). 


The  Society. 


The  Lisfifufe. 


The  Author. 


Menzies  (H.). 

Life  Assurance  viewed  as  a  Profitable  Investment,  with  ^ 

Remarks  on  the  System  and   Practice  of  several  (_  Clerks'  and 


Offices,  and  Tables 
Prescot,  1853. 


in   illustration.       Small 


The  Provident 

Gen. 

8vo.  C  3Iitt.   Life    Assce. 


Assoc. 


New  South  "Wales,  Insurance  Institute  of 

Transactions,  1905,  containing  inter  alia — 

"  Medical   Examinations  in   Life  Assurance",  by 
R.  Teece. 


The  Institute. 


Pannier  (G.). 

De  I'Autorisation  et  la  Surveillance  des  Societes 
d'Assurance  sur  la  vie  en  France  et  a  I'etranger. 
8vo.     Paris,  1905. 

Parliamentary  Papers. 

Acts  of  Parliament. 

Consolidated  Fund  (No.  1),  ch.  1.     1905. 
Consolidated  Fund  (No.  2),  ch.  6.     1905. 
Finance,  ch.  4.     1905. 
Public  Works  Loan,  ch.  22.     1905. 
Bond  Investment  Companies. 

Report  of  the  Departmental  Committee,  Minutes  of 
Evidence,  &c.     1905. 
Censuses,  British  Empire,  1901.  "1 

Report  with  Summary  and  Tables.     1906.        J 
Cape  of  Good  Hope.     1904. 

Report  and  Tables.     Cape  Town,  1905. 

England  and  Wales.     1901.  ■ 

Summary  Table ;  also  Population  classified  by  | 

Ages,      conditions      as      to       Marriage,  I 

Occupation,  &c.     1903.  '     . 

India.     ISOl. 

Memorandum  on  the  Age  Tables  and  Rates  of  | 
Mortality,  by  G.  F.  Hardy.  Calcutta,  ( 
1905. 


Purcliased. 


Purchased. 


Henrt/  Coclchurn. 

The  General 

Pegisier  Office. 

Tlie  Director  of 

tlie  Census. 

Dr.  Tatham. 


The  India  Office. 
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Parliamentary  Papers — fvontiimedj. 
Colonial  Acts  and  Bills. 

Companies  Act,  New  Zealand,  1882. 
Companies  Act,  Victoria,  19UU.  ) 

Friendly  Societies  Act,  Victoria,  1891.  ) 

Government    Life    Insurance    Acts    Amendment,  ~) 

New  Zealand,  1899.  ( 

Life    Assurance   Policies   Act    Amendment,  New  C 

Zealand,  1903.  ) 

Life    Insurance    Encouraf^cment    and    Lost   Life ") 

Insurance   Policies   Act,   New    South   Wales,  [ 

1902.  ) 


By  whom  j^resented 
{n'hen  not  purcliasetl). 


Colonies. 


Australia  and  New  Zealand. 
Statistics,  1861-1901. 


Canada.  -^ 

Abstract  of  Statements  of  Insurance  Companies  I 

in  Canada.  1905.  8vo.  Ottawa,  1906.  - 
Kcport  of  the  Superintendent  of  Insurance.  I 

1904.  J 

Cape  of  Good  Hope. 

Seventh  Report  of  a  Commission  appointed  to 
Enquire  into  the  Public  Service.  Relating 
mainly  to  Superannuation  of  Civil 
Servants.     Cape  Town,  1905. 

New  South  Wales. 

Government  Statistician's  Report  on  the  Vital 

Statistics  for  1905. 
Official  Year-Book,  1904-5.  j 

Vital  Statistics.    Report  for  190'!  and  previous  I 

years.  I 

New  Zealand.  > 

Annual  Report  of  the  Government  Insurance  I 
Commissioner,  1904.  '. 

Official  Year  Book,  1905.  I 

Statistics  of  the  Colony  for  the  year  1904.        J 
Teachers'  Superannuation  Act.     With  which  \ 
are  bound  the  Report  of  the  Committee, 
ilinutes  of  Evidence,  a  collection  of  Press  | 
Cuttings   relative   to   the    Bill,   and   the 
Actuarial   Report   thereon.     Wellington, 
1905. 

Victoria. 

Friendly   Societies.     Twenty-seventh    Annual 

Report  of  the  Actuary,  1904. 
Fifteenth  Report  of  the  Registrar,  1904. 

Western  Australia. 

Friendly  Societies.     Third  Annual  Report  of 

the  Registrar  in  connection  with  Trade 

Unions,  1905. 
Registrar's   Annual   Return    and    Report    of 

Proceedings       under       the       Industrial 

Conciliation  and  Arbitration  Act,  1902. 

1905. 


Purchased. 

The  Government 

of  J 'let aria. 

The  Government 
ofN.Z. 

The  Government 
ofN.S.W. 


The   Government 
OfN.S.W 

The  Government 

Insurance 

Department. 


Henry  Cockbnrn. 


The  Government 
ofN.S.W. 


The  Government 
OfN.Z. 


M.  Fox. 


The  Government 
of  Victoria. 


The  Government 
of  W.  Australia. 


1906.] 


Additions  to  the  Library. 
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Parliamentary  Papers — (continued). 

Fi'ieiidly  Societies. 

Building  Societies. 

Tenth  Annual  Report,  Parts  I  ami  1 1.     1904-5. 
Chief   Resistrar's    Report   for    1904.       Parts   A, 

B  and  C. 
Guide  Book  of  the  Registry  Office,  1906. 
Income  Tax. 

Report  of  the  Departmental  Committee,  Appendix, 
and  Minutes  of  Evidence,  1905. 
Life  Assurance  Companies. 
Returns,  1905. 


By  wkoM  pmtnUd 
iychen  not  purthcaed). 


Purchased. 


Report    of  the  Select  Committee    of    the    HouseX 

of     Lords,    with     Proceedings,    Minutes    of 

Evidence,  and  Appendix.     Pol.     1906. 
National  Debt. 

Annuities.     Account  to  5  January  1905  and  1906. 
Military    Savings    Bank.     Account  to    5  January 

1906. 
Return,  1905. 
Return  showing  Liabilities  and  Assets  at  the  close 

of  each  financial  year,  from  1835-6  to  1904-5 

and  from  1835-6^0  1905-6. 
Savings  Banks  and  Friendly  Societies.      Account 

to  20  November  1905. 
Sinking  Funds.   Accounts  showing  amount  received 

from  the  Exchequer  during  the  years  ended 

31  March  1905  and  1906. 
Registrar-General.     England. 

General  Abstract  of  Marriages,  Births  and  Deaths, 

1904. 
Sixty-seventh  Annual  Report  on  Births,  Deaths  and 

Mamages,  1904. 
Registrar-General.     Irelaud. 

Forty-fii*st    detailed    Annual    Report    on    Births, 

Deaths  and  Marriages.     1904. 
Registrar-General.     Scotland. 

Supplement  to  the  Forty-eighth  detailed  Annual 

Report  on  Births,  Deaths  and  Marriages,  1905. 
Forty-ninth  detailed  Annual    Report    on    Births, 

Deaths  and  Marriases.       (Abstracts  of  1903.) 
Fiftieth  and  Fifty -first  Annual  Reports,  1903,1904; 

and  Fortieth  and  Forty-first  Annual  Reports 

on  Vaccination. 
Savings  Banks  and  Friendly  Societies. 

Accounts   for     years     ended   31     December   1904 

and  1905. 
School  Teachers'  Superannuation. 

Rules,  1905. 
Workmen's  Compensation. 

Statistics  of  Proceedings  under  the  Acts  of  1897 

and  1900,  and  the  Employers'  Liability  Act, 

1880,  dming  the  year  1904.  '  J 


The  Board  of  Trade. 


Purchaned. 


Periodicals. 


Accountants'  Magazine. 
Insurance  Record. 
Post  Magazine. 
Post  Magazine  Almanack. 


Purchased. 
The  Editor. 

The  Editor. 
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The  Institute  of  Actuaries. 


[Oct. 


Qaiquet  (A.). 

Sur  la  loi 
1888.) 


By  whovi  jtresenttd 
{irhen  not  purchased). 


de    Makehiini.        (Academic  des  Sciences. \ 


Generalisation  de  la  loi  de  Makcliam.     (Idem.     1889.) 
Essai  d'unc  tliooric  coucernant  une  dasse   nombreuse 

d'aiinuitcs  viageros  sur  plusimirs  tutes  ct  t-xposition 

d'unc  nictliode  propro  a  Ics  forniuler  rapidemcnt. 

(Idem.     1890.) 
Representation    Algebriquc     des     Tables    de     Survie. 

Genemlisation  des  lois  dc  Gompertz,  de  Makcbaui, 

&c.     2me  edit.     Paris,  1893. 
Aperiju  Historique  sur  les  Fonnulos  d'iuterpolation  des 

Tables   de   Survie  et   de    Mortalite.       2nie    edit. 

(Ibid,  1893.) 
Sur  trois  modes  dc  reduction  graphique  des  Assurances 

Mi.xtcs  aux   Assurances  en  cas   de  deces.     (Ibid, 

1897.) 
Notes   pour   une    Histoire   de   TActuariat   en    France. 

(Ibid,  1901.) 
Sur  I'emploi    simultane  de   lois    de    survie   distinctcs. 

(Academic  des  Sciences.     1903.) 
Sur   I'emploi   simultane   de    lois   de   survie   distinctes. 

(Communication  faitc  an  IVc  Congres  international 

d'Actuaires.     1903.)  J 

Rebstein  (J.),  and  G.  Schaertlin. 

Examen  ct  Critique  du  Kapport  de  MM.  Ics  Prof.  "^ 
Dr.  J.  H.  Graf  et  V.  Pareto  sur  la  future  caisse  de  ^ 
secours  et  de  pensions  des  cbcmins  de  fer  federaux.  i 
Berne,  1906.  ) 

Royal  Astronomical  Society. 

]\Icni()irs.  "\ 

Vol.  55,  Appendix  II.  f 


Vol. 
Vol. 


57,  Parts  I  and  II. 


T/ie  Author. 


The  Authors. 


The  Societii. 


Samwer  (K.). 

Wie  weit  ist  bei  Versiclicrungsvertragen  die  ^ 
Vertragsfreibeit  binsiclitlich  der  Verwirkungs-  f 
klaufel  durcb  zwingende  Rcclitssatze  Zugnnsten  ^ 
des  \'ersicberten  einzuscbranken,  190-4.  J 

Schooling  (J.  Holt). 

The  British  Trade  Year-Book  (covering  the  twenty •  five  "^ 
years,  1880-1904).     8vo.     1905.  j 

Scandinavia. 

Dodligbetstabeller  eidight  Nitton   Skandinaviska  ocli 

Finska  Lifforsiikringsanstalters  Erfarcnbeter.    Svt). 

Stockholm,  1906. 
Eesuuie  du  Rapport  de  la  Commission  sur  les  Tables  de 

jMortalite  des  Vies  Normales,  d'apree  I'Experience 

de    19   Compagnies   Scandinaves   et   Finlandaises 

d'assurances  sur  la  vie.     8vo.     Ibid.,  1906. 
Life  Tables  based  upon  the    ^Mortality   Experience  of  ~) 

Healthy  Male  assured   lives.      Professor   Thiele's  {  The  Hafnia    Life 

graduation,   quarterly   rate  of  interest    of  seven-  C  Assurance  Co. 

eighths  per-cent.     Folio.     Copenhagen,  1906.  ) 


The  Author. 


The  Author. 


31.  Le  Comte 
Z»'  Ugglas. 


1906.] 


Additions  to  the  Library. 


413 


B\i  ichom  pre.iente<l 
(when  nut  pxtrchused). 


Smith   (J.   W.). 

A   Hiuuly-hook  on  tlie  Law  of  Bills,  Cheques,  Xotes,  ) 
and  I.O.U.'s.     8vo.     1906.  ) 

Statistical  Society  (Royal). 

Jonrnal,  10n.5-G. 

Stevens  (W.  J.). 

InvestnuMit  and  Speciilation  in  British  Baihvay?.     8vo.  7 
190fi.  ) 

Strahan  (J.  A.). 

A  Goneial  View  of  the  Law  of  Property.   Fourth  etlition.  ■) 
8vo.     1905.  > 

Sweden. 

Lifforsakrinsrs-aktiobolaget     "  Tliule."       Trettio     ars  "^ 
verksamhet,  1873-1902.     Stockholm.     1904..  > 

Switzerland. 

Rapijort  du  Bureau  Federal  des  Assurances  sur  les 
Entreprises  Privees  en  Matiere  d' Assurances  en 
Suisse  en  1904.     4to.     Berne,  1906. 

Sykes  (E). 

Banking   and   Currency.      With    an    Introduction   by ) 
F.  E.  Steele.     8vo.     1905.  j 

Toronto,  Insurance  Institute  of 

Report  and  Proceedings,  1904—5,  containing  infer  alia  — 
"  The    Analysis    of    Life    Office    Accounts ",    by 
P.  C.  H.  Papps. 

Topham  (A.  F.). 

Principles  of  Company  Law.     8vo.     1904. 

Underbill  (A.),  LL.D. 

Principles  of  the  Law  of  Partnership.     Second  edition.  ) 
8vo.     1906.  ) 

United  Law  Clerks'  Society. 

Quinquennial  Valuation  Reports,  1880-1905. 
United  States  of  America. 
Official  Publications. 
Connecticut. 

Thirty-ninth,  Fortieth,  and  Forty-first  Annual ')      m.     r^  ± 

Reports  or  the  Commissioner  01  Insurance.  .-       ^  t^     , 

1903,1904,1905.  3      ^"*«'-«"'^^  ^''i'^- 

ilassachusetts. 

Fifty-first  Annual  Report  of   the    Insurance")     ^.      _, 

Commissioner.     Part  11.     Lite  and  Mis-  >      ,  t^     , 

cellaneous.     Svo.     Boston,  1906.  )     Insurance  Dept. 

Xew  York. 

Forty-sixth    Annual    Report   of    the    Super-  "^     The  Governmeni 
intendent  of  Insurance.     1905.  )      Insurance  Depi. 

Legislative  Insurance  Investigation  Committee.  '\ 
Official  Testimony,  Exhibits,  and  Report.  - 
Ten  vols,  and  Index.    8vo.    Albany,  1906.  ) 

Another  copy  of  the  Report.  TV.  W.  Armstrong. 

VOL.    XL.  2    E 


Purchased. 


The  Socielif. 


Purchased. 


Purchased. 


Sven  Palme. 


The  Swiss 
Government. 


Purchased. 


The  Institute. 


Purchased. 


The  Publishers. 


P.  P.  Rardy. 


Purchased. 
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The  Institute  of  Actuaries. 


[Oct. 


Victoria,  Insnrance  Institute  of 
Proioo.liii-s,  I'.tOi. 


By  whom  preunted 
(whin  not  pitirhased). 


The  Inslitufe. 


Welton  (T.  A.). 

Local  Death   Kates   in  KnglanJ  and  Wales  in  tlie  ten\ 

years  1881-90.     1897. 
On  the  Knglish  Mortality  from   Plithisis  in  the  years 

1881-90.     1897. 
On   the   1891    Censns   of    Occupations    of    Males    in 

England  and  Wales,  so  far  as  relates  to  the  large 

Towns,  and  to  the  Counties  after  the  exclusion  of 

sucli  Towns.     1898. 
Notes  on  tlie  Census  Report  (1901)  for  the  County  of 

Lancaster.    1902. 
On  the  Distrihution,  Growth,  and   Decay  of  English 

Towns  in  1801,  and  since  that  date.  "l902. 
Bye-products  of  the  Census  :    .\  Study  of  tlie  Recent 

Migrations    of    English    People,    and    some    other 

questions   arising  in  relation  to  the  Census,  1901. 

1901. 
On  the  Smaller  Urhan  Districts  of  England  and  Wales. 

1901  Census  of  Occupations  of  Males.     1904.  / 


I    Henry  CocJchurn. 


White  (William). 

The  Insurance  Register.     1906. 


C.  4-  E.  Layton. 


Willey  (N). 


Principles  and  Practice  of  Life  Insurance.  Also  New 
and  Extended  Tables  based  on  the  American  and 
Combined  Experience  Mortality  Tables,  at  3,  3j, 
4,  and  \\  per-ceut  interest ;  and  New  Explanatory 
Text  and  Additions,  by  H.  Moir.  Seventh 
edition.     Svo.     New  York,  1906. 


The  Spectator 
Company. 


Williams  (E.),  F.E.G.S. 

Staple  Inn  :  Customs  House,  Wool  Court,  and  Inn  of  ■) 
Chancery.  Its  Medieval  Surroundings  and  Asso-  > 
ciations.     Svo.     1906.  J 


Purchased. 


Williams  (J.). 

Princi])les  of  the  Law  of  Real  Property.  Twentieth  ^ 
edition  re-arranged  and  partly  re-written  by  > 
T.  Cyprian  Williams.     Svo.     1906.  ) 


Purchased. 


Yorkshire,  Insurance  Institute  of 
Report  and  Proceedings,  190-t- 


Young  (T.  E.). 

On  Centenarians,  and  the  Duration  of  the  Human  Race. 
A  fresh  and  authentic  enquiry,  with  Historical 
Notes,  Criticisms,  and  Sjx-culations.  .\  revised 
issue,  with  seven  additional  authenticated  instances 
of  Centenai'ians ;  and  further  observations.  4to. 
1905. 


C.  ^  E.  Layton. 


1906.] 


Additions  to  the  Lihrarij. 
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The    following    additional    copies    of   works    already    in    the 
Library  have  also  been  added  : — 


Actuaries,  Faculty  of 

Transactions.     Vols.  I  ami  II.     1901-1905. 

Bunyon  (C.  J.). 

The    Law  of     Life    Assurance.      Fourtli     edition, 
J.  V.  Vesey  Fitzgerald.     8vo.     1904. 


By  whom  j'Tcsenlcd 
(when  not  imrdiuseil). 

Pitrchased. 


i-y^ 


Hewat  (A.). 

Heports  on  tlie  Widows'  Funds  of  the  Jliuisters  of  the  ^ 
Churcli  and  Professors  in  the  Universities  of 
Scotland  ;  and  of  the  Ministers  and  Missionaries 
of  the  Free  Church  of  Scotland ;  togetlier  with  the 
Results  of  an  Investigation  of  the  Marriage  and 
Mortality  Experience  of  the  latter.  In  one  volume. 
8vo.     Edinburgh,  1901-05.  j 

Insurance  Institute  of  Ireland. 

Transactions.     1885-87,  1892-93,  1895-1906. 

Journal  of  the  Federation  of  Insurance  Institutes. 

Vols.  I  to  VIII.     1898-1905.  j 

Oakes  (Lt.-Col.  W.  H.). 

Tables  for  finding  the  Rate  of  Interest  in  an  Ainiuity-  "i 
Certain.     8vo.     1887.  ' 

Tables  of  Compound  Interest.     8vo.     N.D. 

Porter  (J.  B.). 

The    Laws   of    Insurance :    Fire,   Life,    Accident   and  '^ 
Guarantee.     Fourth  Edition.     8vo.     1904.  ) 

Shearwood  (J.  A.). 

A  coneisc  abridgment  of   the  Law  of    Real  Property,  "^ 
and    an    Introduction    to    Conveyancing.       Third  [- 


5 


Edition.     8vo.     1885. 


Williams  (J.). 

Principles  of  the  Law  of  Personal  Property.     Fifteenth  "^ 
Edition,  by  T.  Cyprian  Williams.     8vo.     1900.         ) 

Yorkshire,  Insurance  Institute  of 

Reports  and  Proceedings.      1889-1905. 

Young  (T.  E.). 

Insurance:  A  practical  Exposition  for  the  Student  and  ) 
Business  Man.     8vo.     N.D.  ) 


C.  cf  E.  Layton. 


The  Author, 


The  Lis/itufe. 


The  Federated 
Institutes. 


Purchased. 


Purchased. 


Purchased. 


Purchased. 


The  Institute. 


Purchased . 


A  complete   edition  of  the  Library   Catalogue,  including  all 
additions  up  to  date,  will  be  published  very  shortly. 
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Fifth  International  Congrofta  of  Actuaries.     [Oct.  1906. 


FIFTH   INTERNATIONAL   CONGRESS   OF  ACTUARIES. 

T     . 

JL  HE  Fifth  International  Congress  was  liekl  most  successfully  at 
Berlin,  Ironi  September  lOtli  to  15tl),  and  was  largely  attended  by 
members  from  twenty-one  countries.  The  following  Governments 
sent  official  delegates :  Germany  and  Prussia,  Argentine  Republic, 
Austria,  Belgium,  Chili,  Denmark,  France,  Holland,  Hungary,  Italy, 
Japan,  Mexico,  Norway,  Russia,  Spain,  Sweden,  Switzerland,  and  the 
United  States  of  America.  Official  delegates  also  attended  from 
Insurance  Institutions  in  Austria,  Belgium,  Canada,  Denmark, 
Kngland,  France,  Holland,  Italy,  Japan,  Scotland,  Sweden,  and 
Skvitzerlaud.  The  delegates  officially  appointed  by  the  Institute  of 
Actuaries  were  Messrs.  Wyatt  (President),  Woods,  Schooling,  and 
Ackland  (Vice-Presidents),  Andres,  Hughes,  Manly,  and  Phelps. 

The  Reports  and  Memoirs  submitted  to  the  Congress  are  included 
in  two  volumes,  of  820  and  7-18  pages,  which  were  issued  to  the 
members  prior  to  the  meetings.  The  reports,  which  were  submitted 
for  discussion,  dealt  with  the  following  subjects: 

I.  Industrial  Assurance  ;  especially  on  the  lives  of  Children. 
II.  Methods  of  calculating  and  determining  extra  premiums 
for  hazardous  risks. 
Mortalit}'  Tables  for  Annuitants. 

Methods  of  insuring   {a)  Abstainers  ;   (6)  Persons  whose 
occupations  connect  them  with  the  manufacture  or  sale 
of  alcoholic  beverages. 
Insurances  on  the  lives  of  Women. 
VI.   Taxes  imposed  upon  Insurance  Companies. 
VII.  The  limits  within  which  Insurance  is  possible. 
Memoirs    (included   in   the   second  volume  of  the  Transactions) 
were  submitted  upon  the  following  subjects  : 

VIII.  Methods  of  conducting  Mortality  investigations. 

IX.  Methods  of  adjusting  or  graduating  Tables  of  Mortality. 
X.  The  progress  of  teaching  of  Actuarial  Science  in  Schools 
and  Colleges. 
XI.  The  progress  of  Insurance  Legislation. 
XII.  Aids  to  Actuarial  Calculations. 

XIII.  The  uniformity  of  legal  requirements,  especially  as  regards 

Reports  to  be  made  to  the  Insurance  Authorities. 

XIV.  Notes  on  the  publications  presented  to  the  Congress  by 

(«)   The  Imperial  Office  for  Supervision  of  Insurance  • 
(5)   The  Imperial  Office  for  Workmen's  Insurances ; 
(c)   The  Imperial  Statistical  Office. 
The  following  were  the  duly  elected  Officers  of  the  Congress : 
F)-e.iident — Dr.  Fehdixand    Hahx. 
General  Secretary — Dr.  Alfked    Maxes. 


III. 
IV. 


V. 


Austria 

Helgiuui 

Denmark 

England 

France 

(rennany 

Holland 

HuHijary 

Italy"    . 


Vice-Preside)tf.  Secretary. 

Dr.  E.  Blasclike  .  Dr.  J.  Graf. 
A.  Begault  .  F.  Hankar. 

A.  C.  V.  Petersen  Dr.  C.  Burrau. 
F.  B.  Wyatt         .   E.  Woods. 
L.  Marie      .         .A.  Quiquet. 
Dr.  K.  Saniwer    .   Dr.  H.  Broeeker. 
Dr.  M.  C.  Faraira  P.  \\.  Moes. 
Prof.  K.  Bein      .  Prof.  S.  Bogyo. 
M.  Besso      .         .  Prof.  E.  Greco. 


Japan  . 
Russia  . 
Scotland 
Sweden 
Switzerland 
United  States) 

and  Canada ^ 
Other        \ 

Countries     ) 


Vice-President . 

C.  Kataoka . 

A.  Pokotiloff 

A.  Hewat    . 

S.  Palme      . 

Dr.  C.  Moser 

'T.  B.  Ma 
Teece 


auliiy 


Secretarti. 
.  S.  Hashimoto. 
.   1.  Schetaloff. 
.  J.  Chatham. 
.  Dr.  T.  Fivdliolni. 
.  Dr.(T.Schaertliii. 

.  F.  L.  Hoffuiau. 

\  Dr.  A.  S. 

(  Guldberg. 
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INDEX     TO     VOL.    XL. 


A. 


Ackliind  (T.  G.).  Notes  on  an  Approxi- 
mate Method  of  Valuation  of 
Whole-Life  Assurances,  with  allow- 
ance for  Selection,  42. 

Remarks      on      "Spurious 

Selection"  in  Amalgamated  Mortality 
Tables,  239. 

ACTUAEIAL   XOTKs  — 

Interpolation  (Two  Variables).    H. 

H.  Edwards,  289. 

J.  Spencer,  293. 

Law    of   Uniform    Seniority. 

Editorial,  302. 
Summation,  Approximate.     W.  P. 

Elderton,  116. 

Actuai-ies,  Fifth  International  Congress 
of,  416. 

Austin  (H.  H.).  Remarks  on  Methods 
of  Valuation  of  Whole-Life  Assur- 
ances, with  allowance  for  Selection, 
88. 


B. 


Bacon  (J.).     Remarks  on   Methods  of 

Valuation  of  Whole-Life  As^urances, 

with  allowance  for  Selection,  92. 
Remarks      on      "Spurious 

Selection"  in  Amalgamated  Mortality 

Tables,  234,  304. 
Board  of  Trade.    Report  of  Committee 

on  Bond  Investment  Companies,  99. 
Returns,  Summary  of ,  for  1905, 

313. 
Bond  Investment  Companies.      Report 

of  the  Departmental  Committee  on, 

99. 


British  Offices  Ot-^H  Select  Tables. 
On  their  application  to  the  Valuation 
of  Whole-Life  Policies.     G.  King,  1. 

O.  F.  Diver,  15. 

T.  G.  Ackland,  42. 

C. 

Canada.  Vital  Statistics ;  \\ith  parti- 
cular reference  to  the  Province  of 
Ontario.     M.  D.  Grant,  125. 

Catchlovc  (C.  H.  L.).  Expression  of 
regard  from  the  profession  in 
Australia,  98. 

Certification  (Actuarial)  in  connection 
with  Friendly  Societies.  Historical 
Memorandum,  212. 

Cockburn  (H.).  Remarks  on  Rever- 
sionary Securities  as  Investments, 
339. 

Colenso  (F.  E.).  Remarks  on  Rever- 
sionary Securities  as  Investments, 
337. 

Congress,  Fiftli  International  Actuarial, 
416. 

COHEESPOSDEXCE : 

Determination  of  Average  Ages  by 

methods    of  Weighting.     S.    E. 

Maciiaghten,  120. 
"Spurious  Selection."     J.  Bacon, 

304. 

— W.  P.  Elderton,  3U9. 

Use  of  QI^iJ  Select  Premiums  for 

Valuation     purposes.        D.     C. 

Eraser,  122. 

Coutts  (C.  R.  v.).  Reversionary 
Securities  as  Investments,  317. 

D. 

Dawes  (J.  A.).  Remarks  on  Registra- 
tion of  Title  to  Land,  288. 
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Diver  (O.  F.).  On  a  property  of  the 
0(M]  Select  Tables,  and  its  a]>plication 
to  the  Valuation  of  Whole- Life 
Policies,  15. 


E. 


Edwards  (H.  H.).  Interpolation  by 
Finite  Differences  (Two  Independent 
Variables),  289. 

Elderton  (W.  P.).  On  an  alternative 
type  of  formula  for  Approximate 
Summation,  116. 
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